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Department of Achiioultube, 

WasJiington, D. (7., November 30, 1868. 

Seb: I have the honor to submit the seventh annual report of the 
Commissioner of Agriculture. The interests confided to this depait- 
ment are those of an industrial class more numerous than any other, 
and upon -whose labors, under the guidance and with the blessing of a 
Power that rules the year, depend the well-being and the very existence 
of the human family. The sphere of its operations is a territory unsur- 
passed for fertility of soil, and a climate favorable to the health and 
comfort of the husbandman, and the fruitfulness of his toil. Its mar- 
vellous breadth of area invites the toiling millions of the world, offering 
toeachfaniily afarm and a homo, with the added boon of citizenship, 
and asMng inpayment only a guarantee of improvement, and a share in 
tilie production of the bread of a nation. It is the function of this 
department to aid this grdat foundation interest in all legislation affect- 
ing it, in the diffusion of practical information concerning it, and in the 
dissemination and testing of rare and untried plants of other countries, 
that promise to enrich its store of production. This work involves a 
familiarity with the latest discoveries of the natural sciences and a 
knowledge of the technicalities of many arts, with a fund of pfaetical 
knowledge and sturdy sense that intuitively judges aright in all the 
actualities of every-day life. If its true object and proper function are 
understood, a work of great magnitude and importance is opened, 
re(iuiring a variety of skilled official labor, and special training, in 
> preparation for it. , A begmning has been made, small it may be, but 
foreshadowing, it is believed, a fui^re fraught with a good to agriculture 
and to the country. Difficulties have been encountered, and discourage- 
ments met, but the obstacles are disappearing and shadows lightening, 
and ttie way is open for rapid progress and a successful career. 

i-GRICULTUEAIi EDUCATION. 

The industrial colleges now springing into being throughout the north- 
ern and western States, though various in character and aims, and at 
present in the weakness and inefficiency of their infancy, are destined 
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to be powerful coadjutors in the legitimate work of this dei^artment. 
Alreadj^ has the discussion attendant upon their organization elicited 
inquiry, corrected prejudices, diffused information, and aroused enthu- 
siasm for a practical education, which cannot fail to accomi)lish good 
results. They are calling forth from the ranks of the professions, and 
of educated, practical farmers, earnest men of enlarged views, and train- 
ing them for the position of teachers in these institutions, thus openmg 
spheres of usefulness to which schoolmen have hitherto been strangersj 
and eventually making a new era in the education of the world. The 
material for these professorships is yet in the rough, and must be fitted 
and polished in the institutions themselves ; and as this is a progressive | 
work, the country must be patient, not expecting the culmination of a i 
century of progress in a moment of time. 

SYSTEMATIC AGRICULTXJEB. 

Hitherto this country has been characterized by random farming, for 
immediate results, with no reference to future advantages, and no per- 
sistent following of any prescribed course. It has been a speculative 
business, with a constant endeavor to overreach the soil, even at the risk 
of its bankruptcy. Gotten, wheat, wool, hoi)s, and other products have 
been, either periodically or locally, the innocent causes of unnatural 
excitements, and it may be long ere cool reason shall hold undisturbed 
sway among our husbandmen ; but therearc evidences that more stable 
views and more systematic practices are beginning to prevail. In the 
central settlements of the west, farm animals, the basis of systematic 
farming, are held in higher esteem than formerly, and a preparation at 
least is made for some simple rotation of crops. More stability exists, 
under adversity, as in the case of wool-growers, many of whom, far- 
seeing and wise, are confident of future profit in the midst of present 
discouragement. There is a disposition in the south to produce their 
own bread and meat, and hold their cotton as a surplus, bearing a 
better price when the quantity does not suflico to glut the market. 
These and many other signs of thoughtfulness and growing wdsdom are 
apparent. 

SOUTIIEEN AGEICULTUEE. 

It is gratifying to observe the evidences of vitality in southern agri- 
culture, which is progressively and snecessfuUy marshalling the forces 
of recuperation, and gradually dispelling the despondency resulting 
from the losses of civil war, the change in the labor system, the disrup- 
tion of families and the impoverishment of estates. This despondency, 
together with political disappointments, led to chimerical plans for 
settlements in Brazil, in Central America, in jMj|s:ico, and even in the 
northern and northwestern States. I have regretted and combatted, in 
personal intercourse and correspondence, this morbid tendency to expa- 
triation, or to distant removal, as an aggravation of the evils of poverty 
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and diseontent, rather tliaii their cure. It is a self-evident proposition 
that forced sales of remnants of property, mostly real estate, at a place 
and time in which few purchasers have disposition or ability to make 
investments, are not favorable to a conservation of reduced estates? 
and the expenses of removal would leave ^migrants in a condition of 
more abject poverty, among strangers, and surrounded by unfamiliar 
circumstances and occupatious. There is abundant evidence of gradual 
tra-nquillization of discordant social and business elements, and an 
increasing hopefulness and energy in industrial effort. An impetus has 
been given to business by the introduction of northern capital j and in 
the futui'6 more rapid progress may be expected from the same cause. 
Money, population, and skill in special industries, are the requisites for 
success in developing the resources and extending and perfecting the 
agriculture of the South. 

In view of all the circumstances affecting cotton culture, it may be 
deemed a remarkable fact that the yield has attained m equality with 
that of 1850, and is half as great as the excessive product of 1859 and 
1860, which glutted the markets of the worldj and would have caused a 
discouraging depression in prices but for the cessation of cotton produc- 
tion in the years that followed. The cash receipts for the crop of 1867 
were larger than those of 1859, though of less actual value as reckoned 
in a depreciated currency. 

The sugar interestis rapidly attaining prominence, the«product having 
doubled in the last two years. The total product of rice is also 
increasing. 

* • ■ 

CANADIAN REOIPEOCITT. 1 

The farmers of the country, while enduring the necessary burden of 
internal revenue taxation, and submitting cheerfully to imposts upon all 
foreign products consumed by them, will enter a vigorous protest against 
any proposition Tor the renewal of the abrogated reciprocity treaty, or 
any arrangement admitting untaxed and low-priced Canadian produc- 
tions customs free, or at a lower rate of duty than is provided in existfig 
laws regulating the tariff upon similar imports from other nationaJities. 
They justly demand equality in taxation and in exemption from its bur- 
dens j they ask no favors for a class pre-eminent in numbers that they 
would not accord to one of the smallest in the nation, and properly 
regard with jealousy any assumption of claims for special privileges for 
the few at the expense of the many. They cannot see the justice of 
subjecting farmers to a direct and ruinous competition in wheat, beef 
wooVand all products of the farm, along a line of thousands of miles in 
extent, for the benefit of foreigners who bear none of our burdens, and 
for the enrichment of a few of our citizens who stand in a necessary yet 
unproductive position between the producer and consumer. Such 
treaty of reciprocity would bear with peculiar hardship upon the wool, 
growing interest, and especially upon the production of combmg-wool, 
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the long \7ool of Canada, a fiber in growing demand, which, our farm- 
ers can readily supply, and at the same time furnish the markets with 
mutton of superior quality, if no unjust discrimination is permitted in 
the practical working of the wool tariff. Whatever settlement of ques- 
tions of navigation or fisheries may be desirable, it is hoped that no 
advantages may be secured by concessions prejudicial to the farming 
interest. 

INTERNATIONAL EXCHANGES. 

A system of international agricultural exchanges has been established 
with many of the governments of Europe, Asia, and South America, 
already including Austria, Prussia, China, Japan, India, Guatemala 
and British Honduras. Arrangements have also been made for valuable 
exchanges of rare seeds, plants, trees, and various products of agricul- 
ture, with the botanical gardens of Kew, in England, and Melbourne, in 
Australia; the India museum, in London; the Cape of Good Hope Agri- 
cultural Society; the botanical department of the British museum; the 
commissioner of patents of the Argentine Uepublic, and the Central 
Agronomical Society of the Grand Duchy of Posen. Correspondence, 
in initiating this measure, has elicited expressions of the utmost cor 
diality and a cheerful readiness for zealous co-operation. The arrange 
ment with Doctor Forbes, of the India museum in London, contem 
plates a generaV exchange of the agricultural products of the United 
States for those of India. He proposes that similar specimens shall 
bear the same numbers, in the India museum, in London, in that of 
this department, and in the local museums of India, for the purpose of 
facilitating reference at London, Mia, or in the United States, or any 
other country to which similar collections may be sent. Among the 
samples are nearly one thousand specimens of the textile fibers of India. 
It is my design to extend and complete this system of exchange, which 
promises valuable results to agriculture, and incidentally to manufactures 
and commerce. 
' # 

DISEASES OF FABM STOCIi:. 

The prevalence of fatal maladies among all varieties of farm animals, 
resulting in the annual loss of not less than fifty million dollars, demands 
the prompt attention of this department, the vigUanco of the agricultural 
associations, and national and State legislation. The past year has not 
been one of peculiar misfortune in this respect, except in the dissemi- 
nation of the splenic fever, communicated by Texas cattle; yet, horses 
mules, sheep, and swine have all suffered from the local prev^ence of 
malignant forms of disease, against which little veterinary skill is 
opposed, and little more than empiricism and superstitious folly is prac- 
ticed. A disease may suddenly decimate the cattle or horses of a neigh- 
borhood, the only popular knowledge of which is the statement that it is 
a murrain or distemper. A disease exists locaUy in several of the south- 
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em States, by wMch the total loss of a plantation's stock of horses and 
mules not unfrequently occurs, with scarcely an efifbrt or hope for a cure, 
The annual losses in STvine cannot be less than ten or fifteen millioli 
doBars by the disease commonly know as "hog cholera,^' for which no 
remedy has been found; and prevention has proved difi&cult and 
uncertain. 

On the brealdng out of the splenic fever at the halting places of Texas 
cattle during the past summer,! commissioned Professor John Gamgee, 
of the Albert Veterinary College of London, to investigate its character 
and causes and the means for its prevention. The labor was undertaken 
at once and continued with zeal and activity in several western States, 
including the Texas cattle stations of Western Kansas, Post mortem 
examinations, not only of diseased native stock but of the cattle from 
Texas, were repeatedly made, and their results carefully recorded, all 
tending to connect the migrating herds of the Gulf coast unmistakably 
with the existence and spread of the disease. The report of this investi- 
gation, enriched with valuable material collected by the statistical divi- 
sion of this department for a history of the outbreak, will be presented 
to Congress at an early day, together with*a statement of the previous 
history of this disease in this country, and chromo-lithrographs of internal 
organs of animals dying from the diseasQ. The department has been 
cramped for means to conduct this investigation, having no fund from 
which to defray its expenses, except that for statistical purposes, which 
is quite too meagre for the absolutely indispensable demands upon it, 
and congressional aid will therefore be requisite for the completion of 
the work undertaken and for the proper publication of tlie report upon it. 

While it is deemed impor;tant to investigate the cattle diseases preva- 
lent, and to obtain the best professional aid in seeking to diminish the 
extent of their ravages, it is evident that effort directed toward the cure 
of any disease which is well developed in any section of the country 
must be very unsatisfactory and ineifectual. Many of the diseases^ of 
cattle, as of men, have their origin and distribution in the itnnattiral and 
unhealthy conditions of their growth and management, naturally result- 
ing from what is termed our civilization. These diseases belong to the 
class of ailments which are preventable. Their causes are known, atid 
means of prevention are at our disposal; and if an enlightened state of 
public opinion leads to the formation of societies for the prevention of 
cruelty to animals, a higher appreciation of the dependence of domestic 
animals upon us, not only for food but for care and protection from disease, 
should lead to the formation of establishments for the study of cattle in 
health and disease, and the training of a class of practitioners who would 
bring th6 highest medical skill to the treatment of om^ domestic animals. 
If motives of humanity should fail to influence, self interest, in view of 
the annual losses of millions of dollars in valuable property, should be a 
potential inducement to prompt action in this direction. The ibrmation 
of veterinary colleges— ^not for the treatment of animals, but for the 
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education of a class of ijraetitionets of skill and science, who might 
become heacons, warning the proprietors of stock of the approach of 
disease, and pointing out the means of prevention— has been adopted in 
many European States, from which much benefit to the community has 
been derived. I consider it eminently the duty of this department not 
only to point out the want of such an institution but to initiate its 
establishment; and I earnestly hope that Congress may authorize at an 
early day the creation of a division of veterinary surgery for the investi- 
gation and prevention of diseases of domestic animals, and for the 
advancement and diifiision of veterinary science and for its most efacient 
and beneficent practical operation. 

GRAPES AND WINE. 

The production of grapes for table use and for wine making has become 
an interest of great importance. The introduction of new and improved 
varieties is j^apidly cultivating a discriminatingtaste in the general public, 
which must be gratifying to those who have labored long and faithfully 
in its dissemination. The difficultiei? to be encountered, and the con- 
ditions most favorable to Access, are now pretty well understood, and 
such as still remain in doubt cannot long escape the investigations of 
the many intelligent cultivators now engaged in solving these practical 
problems. 

For many years this interest was greatly depressed from a general 
belief that our native grapes were incapable of improvement, or that the 
foreign wine grapes were of so superior a quality as to supersede the 
fmits produced from American species. "Vast sums of money, and much 
valuable time and labor, have been expended in the endeavor to make 
ihe foreign grape a success, but -without exception it has proved a failure 
in open air culture. These failures, however, have had a salutary effect 
in directing attention to the improvement of our indigenous species, and 
the progress of amelioration is both marked and rapid, and must certainly 
at an early day succeed (if it has not already succeeded) in producing 
vEirieties of equal merit to those famed for their excellence in Europe. 
Notwithstanding these well ascertained facts, communications are fre- 
quently received from gentlemen of large European experience in making 
wine, who have come to this country for the purpose of entering upon 
grape culture, urging very strenuously the importation of the foreign 
varieties, and expending their own means m this futile effort. It is to 
' be regretted that the hard-earned experience of others is not taken as a 
guide, but the fact will be learned, sooner or later, that east of the range 
of the Eocky Mountains no climate has jet been found suitable for the 
continued healthy growth of the foreign grape. On the Pacific coast the 
plant seems to find a perfectly congenial climate. 

SUB-TEOPIOAL FETJITS. 

Considerable attention is now being directed to the introduction and 
culture of tropical and sub-tropieal fruits in the southern States. The 
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climate of Florida is especially favoraMe to these productions. The 
department has for some time past been collecting fruits of this descrip- 
tion for the purpose of introducing them into the most favorable regions, 
and is in the possession of much information with regard to the climate, 
and its suitableness for these useful products. 

CINCHONA PLANTING. 

Among the ''new and valuable plants which the organic law of the 
.department requires it to propagate, cultivate, and distribute among 
agriculturists, there may be included not merely those useful as food 
stuffs, or for industrial arts and manufactures, but also those which 
subserve the sanitary interests of the people. European governments, 
possessing intertropical colonies, have already taken the lead in the intro- 
duction and acclimatization of medicinal plants within their own limits. 
I would especially call attention to the necessity which has arisen within 
the last few years for the initiation of i)rompt measures by *he govern- 
ment to obviate the results of the extinction of the cinchona forests on 
the Andes, which is caused by the negligence of the governments of 
Peru, Ecuador, and more northern Andean states. The experiments of 
Engla^nd, Holland, and other countries, have shown how readily new 
plantations of cinchona trees may be established in suitable localities, 
how rapidly the species becomes acclimated, and how early it yields sat- 
isfactory returns, and how easily such enterprises are popularized and 
rendered profitable. The supply of quinine has become a necessity of 
existence, not inerely as a cure, but as a prophylactic agent. During 
the late war many thousand lives were saved by its use alone. In view 
of the approaching extinction of the cinchona species, (unless intelligent 
governments introduce the cultivation within their own territories,) I 
would earnestly recommend that an ai)propriation be made by congress 
to introduce it, and to i)ropagate and establish a cinchona plantation 
under the care of this department. The attention of the public has 
already been called to this subject in the annual report for 1866, and the 
present is a ftttiug time for carrying into effect the plan there recom- 
mended. 

THE STATISTICAL DIVISION. 

The Operations of the statistical division include the collection of the 
facts of agriculture inits widest range, from all the States and Territories 
of this country, and the gleaning of similar data, for purposes of com- 
parison and instruction, from European records of experimental science, 
the transactions of societies, and official bulletins and publications. It 
involves the tabulation and systematic arrangement of this matter, and 
the publishing of condensations or deductions from it in a monthly 
report. The compilation, composition, revision, and publication of the 
annual volume is also intrusted to this division. The importance of this 
work will readily be^ aclsjiowledged,, and it is to be^regretted that it has 
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of late been cramped for means to carry out plans for its improvement 
and prompt iesne. Wliile the cost of publishing tJie last volume was 
about $160,000, th» appropriation for its preparation, together with the 
matter for the monthly, the statistical data on file for reference, and all 
special statistical investigations whatever, was last year but $10,000. 
It is in no sense commensurate with the objects to be accomplished, and 
would inevitably fail of realizing any valuable results but for the untir- 
ing industry and perseverance of those engaged in the work. 

The crop statistics of the present year indicate a more than average 
condition of agricultural prosperity. The wheat crop is somewhat larger 
than last year, the increase being about egual to that of the population, 
and may be estimated at not less than two hundred and twenty million 
bushels. The com crop is much larger than last year, but may not be 
placed, on completion of the tabulation, at more than nine hundred 
million bushels. The cotton crop, although of slightly reduced acreage, 
would hav^ been excessive but for the damage ftom army and boll 
worms, yet tih© result wiU exceed two million three hundred thousand 
bales. For details of crop reports, and numbers and condition of farm 
stock, reference is made to the report of the statistician. 

I THE CHEMIOlIi DIVISION. 

During the spriug and early summer- of this year, the laboratory has 
been engaged in analyses of samples which had been forwarded by 
correspondents from various parts of the United States. In great part 
these examinations were directly in the interest of farmers, or of those 
whose avocations are connected with agriculture. The variety of work 
has been similar to that of preceding years, embracing the examination 
^f minerals, ores, earths, products from various manufactures, special 
investigations in technical branches of industry, and analyses of field 
products. The amount of work which flows in upon the laboratory is 
necessarily large, from the great extent of territory whence it is derived, 
and the number of our correspondents. In former reports the numerous 
, instances in which parties seek to use the laboratory to further private 
interests have been alluded to, and I take occasion to repeat with em- 
phasis that the proper aims of an agricultural laboratory cannot be sub- 
served under a practice which admits of a constant and desultory occu- 
pation of the time of the chemists. A large force of practical analysts, 
with copyists and clerks, would be required to dispose of all the scientific 
work which h'as thus accumulated under the former interpretation of the 
duties of this division. In the future the increase of this species of ser- 
vice will not be deemed advisable, for, although it yields much informa- 
tion which is beneficial to localities, it absorbs attention which mig-ht 
otherwise be devoted to work of more general utility. From the month 
of July to the present time, but little analytic work has been done, owing 
to the transfer of the laboratory from the Patent Office building, and 
the necessarily slow performance of the work of refitting. 
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lu compliance mth circulars from this office addressed to various 
State agricultural societies, requesting samples, of average quality of the 
cereal crops of this year, for the purposes of chemical analysis to deter 
mine their relative richness in food elements, returns are being received. 
"When the number is complete, so as to represent the production of the 
whole country, this extensive investigation will be undertaken, and 
will form the burden of the work of the laboratory for the coming year. 
It is by means of such experiments, which no individual society or insti- 
tution could successfully prosecute, that the department may be made 
most useful* to the country. 

The appropriation destined for the laboratory has been nearly expended 
in £h6 general fitting up of the laboratory with new cases, shelving, 
tables, and in the renovation of the old work. 

Through the courtesy of the Smithsonian Institution, the department 
has been enabled to purchase to advantage in Europe chemical apparatus 
and materials, which have been forwarded with care and have arrived in 
safety. The purchase was made in the most judicious manner, consid- 
ering the sum which remained for uso after the necessary expenditure in 
fitting up the cabinet, &c. The laboratory will be in a few weeks, when 
all shall have been put in place, in good working order, and well adapted 
for the general applications of chemistry to analytic purposes. As so 
much of the current appropriation has been expended on wood- work, 
the chemist has been unable to obtain all of the fine chemicals and 
chemico-physical apparatus which a government laboratory needs in 
order to be prepared for that variety and amount of general or special 
work to which such an institution should be devoted. It is projfosed 
that the appropriation of the coming year be allocated to this purpose. 

The necessity of connecting a chemical laboratory with' the Depart- 
ment of Agriculture has been admitted j but it may be affirmed that the 
direction in which it should be employed is hardly yet appreciated. It 
is only by reviewing the work done in European laboratories, which are 
fostered by the several goveniments, that the right application of an 
agricultural laboratory is rendered apparent. That chemical science may 
be brought in more immediate connection with agricultural experiences, 
there should be established an experimental garden as a portion of tlie 
general farm, having for its special object the cultivation of plants or 
crops, under certain specified conditions, in which every element of growth 
maybe under observation. It is by such cooperation of g:arden and 
laboratory that those researches of Payen, Boussingault, YiUe, HofEinan, 
, Oorenwinder, and others, have been carried but ; and I would therefore 
recommend that an appropriation be made for this purpose. 

As an integral part of this division there ha« been commenced the 
formation of an economic mineralogical cabinet, which will serve not 
only to illustrate the relation of soils to the parent rock, but will also 
form tlie nucleus of an industrial collection, illustrating the lithological 
riches of the country which, are available for architectural and other art 
purposes. 
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ENTOMOLOGY. 



The labors of the entomological division have greatly increased during 
the past year. Letters of inquiry in regard to insects destructive to the 
crops have been far more numerous than formerly. The ravages of the 
cotton army- worm at the south, and of tlie potato-bug and locust at the 
west, have aroused the attention of farmers and cultivators generally, 
and excited an unusual degree of interest in the subject of practical ento- 
mology. 

As lands are brought under cultivation, insects which formerly preyed 
upon indigenous weeds, finding cultivated plants more atft-active and 
congenial food, liavo multiplied so rapidly as to alarm the farmer and 
stimulate inquiry into their liabits and the means for their destruction. 
. Letters on these subjects are daily received; many containing specimens 
of the insects either known or supposed to be injurious, with details of 
the damage done, the means used to prevent their depredations, and the 
success or failure attending them. This correspondence is filed as a 
record of the progress of entomology. All the insects thus received, if 
[ new or hitherto uudescribed, have been figured by Professor Glover, and 
; copies of the plates, twenty to thirty in number, have been added to the 
•; large collection in the museum, now comprising about one hundred and 
i eighty plates, containing fi'om twenty to fifty figures each. These insect 
illustrations, accompanied as they are by names and references to habits 
and means of destruction, form one of the most useful and instructive 
: features of the museum of which they are a part. 



/ In removing from the Patent Ofttce to the now building of the depart- 
ment it was found that many of the specimens of natural liistory were so 
much injured by dampness and consequent mold as to be unfit for the 
uses of the collection; these were destroyed, and it will bo necessary to 
replace them with new and better types. It is also deemed important to 
procure type si>ecimonsof pure-bred domestic fowls, and some of the 
smaUor faim animals. 

Kow that adequate accommodations are furnished for the museum, it 
is hoped that greater interest will be shown by agricultural and horticul- 
tural societies of the dilicrcnt States, and that samples of grain, fruits, ~ 
&c., will be more freely contributed tlifui heretofore, so that each may 
be fully represented at the capital of our national government. It is 
designed as soon us possible to duplicate this collection, for the purpose 
of aidiGg tM several States to cstabhsh museums of their own, in which . 

I the agriculture and natural history of the various sections may be cor- 
rectly represented. 

There are already collected about fifteen hundred samples of foreign 
cereals and vegetable seeds, which for want of room and proper conve 
niences have never been exhibited; and about tlie same quantitj' of 
native grahis, seeds, &e., a portion of which were shown in the old rooms, 
t It should be understood that this is not intended to be a mere coUeetion 
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of beautiful, unique^r or curious specimens^ but a cabinet of reference, 
where tbe merits of eacli group may be shown, together with their uses, 
habits, and adaptability to various sections of the country. It has been 
planned with a design entirely utilitarian by the entomologist and natu- 
ralist of the department, under whose special charge it is, and who has 
here created a substantial foundation for a great national agricultural 
and economic repository of useful knowledge, ^ A glance at what has 
already been done, and a consideration of the scope and bearings of the 
plan, cannot fail to recommend it to popular favor and insure its perma- 
nehce as a most desirable adjunct of the department, worthy of the fos- 
tering care of the government- . ^ 

EXPEKIMENTAL GAKDEN. 

The distribution of plants from the garden during the past year em- 
braced thirty thousand plants. Many thousands of scions and cuttings 
of fruit trees have also been disseminated. Great care is taken to pre- 
serve the nomenclature, to guard against errors in the numerous varie- 
ties cidtivated. The utility of the garden is not confined to the propa- 
gation and distribution of useful plants. The information derived from 
observation of their growth is of great benefit to the department in its 
correspondence. Questions relative to fruit trees, medical, and other 
useful plants, are daily considered, which could not be satisfactorily an- 
swered without the aid of the garden. The progress of horticulture has 
never been so rapid in the country as it is at the present time j and the 
great increase of new fruits and plants demands vigilant attention and 
considerable means to maintain and complete the collection, since the 
knowledge derived from experiments with new varieties to be useful 
must* be prompt. 

It is necessary that the legitimate operations of the garden should be 
kept in view. It cannot be either useful or expedient for the depart- 
ment to propagate or disseminate plants indiscriminately, a supposition 
that seems prevalent, judgmg from its correspondence. Orders are 
received for almost every description of plant, entailing a vast amount 
of unnecessarj' correspondence, since all such orders are entirely out of 
place, and utterly beyond the means and inconsistent with the. objects 
of the department. 

DEPABTMENT aUGUNDS AND AnnORETITM. 

The grounds connected with the new building are beiug rapidly im- 
|)royed. The adoption of a well-matured plan, before commencing active 
operations, has tended to facilitate the execution of the work at those 
points more immediately pressing. The roads and walks hi close prox^ 
imity to the building have been constructed as far as practicable with 
the time, and means at command. A portion of the main road has been 
finisheci with a concrete surface, which has proved even more satisfac- 
,tory than was anticipated. This road, while it is xLo more expensive 
than one of granite properly macadamized, has many and great ad van- 
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tages over one constructed in that mode. It at once presents a smooth, 
hard surface, which it constantly maintains, and its entire freedom from 
vegetation, such as mosses and other weeds, will be an annual saving ot 
many hundreds of dollars, with the additional advantage that there is 
no prohahility of any necessity for repairs. 

The main feature of the plan is the arboretum. This it is proposed to 
make as perfect and complete in species and varieties as the climate will 
admit, and will prove of great benefit in the workings of the department. 
With a strictly botanical arrangement the idea of landscape effect is 
happily combined j and m designing the roads the ultimate connection 
of the contiguous reservation has been kept in view, admitting of a uni- 
form style of improvement with the surrounding grounds in the highest 
order of landscape gardening. This, in addition to the intrinsic utili- 
tarian value of the collection, cannot fail in giving great attraction to 
these grounds. 

The department is constantly engaged i]i procuring specimens of rare 
plants for practical uses. The most important of these are collections of 
both hardy and exotic plants used in medicine, the line arts, dyeing, 
and in manufactures. In the arboretum "will be found all that are suf- 
ficiently hardy to stand unprotected in this ciimate ; but the most valua- 
ble will require protection — aome constantly, others only during the pro- 
gTCSS of acclimatization. A commodious range of glass structures should 
therefore be provided at once for these purppses. A design with detailed 
plans of suitable buildings is in course of preparation, and will be sub- 
mitted for consideration when comx)leted. 

CULTIVATION OP KUEAL TASTE. 

WhUe all these imj)rovements will be highly utilitarian in their aim, 
the love of rural life m worthy of the most careful culture. In this con- 
nection it is i)roi)er to observe that one of the most certain means of 
encouraging a taste for rural pursuits, both in agriculture and horticul- 
ture, and of instilling a desire for the study of botany and vegetable 
physiology, is tliat of proper embellishment of school-house and college 
grounds. Surround these seats of learning with an extensive variety of 
trees and shrubs, with the name of each conspicuously attached, arranged 
with, artistic discrimination, and the minds of students will necessarily 
bo drawn to the study of the vegetable kingdom. To know how to 
plant and cultivate a tree filiould certainly be a knowledge possessed hy 
every person, whatever his proposed profession or aim in life. This is 
obviouB to every reflecting mind; yet there is a total want of this 
variety of external attractions in these institutions, for which tliere is no 
possible excuse. 

DISTEIBUTION OP SEEDS. 




The seeds contracted for by ray predecessor, (with the exception of the 
wheat, which wa,s imported by myself,) under the very liberal appropri- 
ation of the past fiscal year, liave been distributed extensively, and. as 
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iudiciously as the nature of the case would admitT) Among the tliousands 
of applicants for these favors from every portion of the United States it 
has been difficult always to discriminate, but great care has been taken 
to place them in the hands of those appreciating most fully the object of 
the government in the apprbpriation, and their obligation to the depart- 
ment to make the most intelligent and careful test, to disseminate the pro- 
duct throughout the commnnity in which they reside, and to report to the 
department the results of experiments. While many recipients give lit 
tie attention to the invariable request going forth with every package 
of seeds and plants, it is gratifying and encouraging to note the reports 
of many successful experiments, especially upon the staple cereal prfli^ 
ducts. The result of a single importation of wheat has alone been, wftith j 
more than an annual,ap^^ for the whole department. 

Our floral wealth has been enriched by the introduction of new and* 
rare varietieis of seeds and plants. Much attention has also been given 
to the extension of our knowledge of pharmaceutical plants, and their 
adaptation and acclimatization in various portions of our widely extended 
domain, The same may be said of the fiber-producing plants. The cul- 
tivation of the citrus family, and other sub-tropical productions, and 
their introduction into Florida and other portions of our country favor-* 
able to their growth, has received isarnest attention. 

B*rom every portion of the globe seeds and plants, and information as 
to their culture, have been successfully obtained, and the results promul^ 
gated through the annual and monthly reports. The care bestowed upon 
this work, in reforming the former pernicious system has been onerous 
and difficult, but I trust will ultimately be properly appreciated even by 
those whose individual interests may have been affected^ and approved 
by enlightened agriculturists of the country as one more worthy of the 
nation. 

Every day's experience develops the importance of a more liberal 
apptopriation for this particular branch than was given it for the present 
fiscal year, which was less than a third of the appropriation of the 
previous year. New objects in this connection have been developed 
demauding ispccial attention. The arrangements for an extended 
exchange with foreign countries of our valuable cereal and forest tree 
seeds properly come under this head, and will draw heavily upon this 
limited appropriation; but it is viewed as one of paramount importance, 
tod destined to add greatly to our nationiil wealth. 

The economy of a judicious distribution of seeds by the national gov- 
ernment is scarcely understood or appreciated. An illustration or. two 
will prove suggestive in investigating its benefits. At a low estimate 
oiit irheat yield is reduced six bushels >per acre by cultivation of new 
laiids for ten years. If one bushel per acre only is accredited to seed 
det^oration that might be remedied by a proper wheat distribution^ 
the aggregate wiU be eighteen million bushels, worth $30,000,000. Oats 
degenerate mpre rapidly than wheat, and it is perfectly practicable to 
increase tihe value of the crop ten per centum by change of seed, and this 
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increase should at least bo equivalent to $15j000;000. And so the bene- 
lib might be aggregated till it represented more millions than the seed 
distribution of this department has ever cost in thousands in any year 
of its existence. If nine-tenths of the seed distributed are sheer waste^ 
and a single tenth is judiciously usedj the advantage to the country may 
be tenfold greater than the annual appropriations for agriculture. This 
i.s fully shown by the records of the department. 

The following statement exhibits the disposition made of the seeds un- 
der the appropriation from the 1st December ^ 1867^ to 1st December^ 1868 : 

f Total number of packages and papers distributed, 592,398, Tvhicli 
includes 32,127 sacivs of winter wheat imported by the present Oommis 

KSioner,fas follows: To members of Congress^ 223,672; to agricultural 
and horticultural societies, 98^861; to statistical correspondents, 86,391 j 
to individuals on ajiplications, 183,4:74: ; total, 592,398. 

FINANCIAL. 

In jpresenting for your consideration the financial condition of the 
department, it is gratifying to have it in my power to state that the 
expenditures under each appropriation have come within the sums 
appropriated. 

There has been expended since December 4, 1867— the date of my 
entry upon the duties of Commissioner — $217,400, leaving a balance 
unexpended of $103,000 for tlie remainder of the fiscal year ending June 
30, 1869. 

The report of Mr. Cluss, the architect employed to superintend the 
erection of the building, and the necessary fitting and furnishing, shows 
the completion of the whole in a substantial and workmanlike manner, 
embracing the laboratory with its new and complete chemical apparatus, 
anfl the museum with its convenient and tasteful arrangement of cases, 
and the library, at a total cost of about $140,000, 

The balances under each head arc deemed sufficient to meet all future 
demands of the present fiscal year. 

In view of the completion of the building in all its internal arrange- 
ments, the sphere for the operations of the department has been mate- 
rially enlarged, and it is now prepared to assume its proper rank as the 
representative department of a largely predominating class. 

The work of each division, with its modiis oi^erandijhas been outlined 
in this report, and new idea^ suggested by the w^orking of the depart- 
ment have been advanced for your consideration as worthy the encour- 
agement of Congress as a part of the whole system, and in fact indispen- 
sable to its successful operation. My estimates for the next fiscal year 
are based upon these important measures for the enlargement and diver- 
sification of the industrial interests of the country, and I trust they may 
be met hi a liboral and justly appreciative spirit. 

HOSAOE OAPEON, Gommissionor. 

Ilis Excellcjioy Andiiew Johnson, 

Prcsiflmt of the' TTnited Sfafefi. 
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Washington, Wovember 20, 1868. 

SiE : I have the honor to report the completion of the work under the 
contract for erecting, fittirig up, and furnishing the new building for the 
accommodation of the department under your charge. All the work 
enumerated in the estimate has been done within the limits of the appro- 
priations made by Congress. 

In executing the work a strict compliance with the letter and spirit of 
the appropriation bills was adhered to throughout. The appropriation 
for all the work, properly within the proviiice of the builder^ beiug under 
one head, it was advertised for according to law^ and given out in toto 
to the lowest responsible bidder. The appropriations subsequently 
made for fitting out and furnishing the building being under separate 
heads, were given out directly to mechanics and business men of highest 
reputation in their different branches. Superior quality of work and 
material have thus been obtained at very moderate rates. 

The isolated position of the building has involved a considerable outlay 
for the connections with the gas-works and water-works of the city, as 
also for sewerage leading to the Washington city canal. 

The building is now finished, with the exception of a few rooms in the 
b?tsement and the attic story, wliich were not included in the estimates. 
An abundant supply of gas has been provided for, since It forms the heat- 
ing power for the operations in the laboratory. Aside from tiie supply of 
water for the accommodation of the office rooms, laboratory, closets, and 
boilerSjpipes of extra size have been carried up, feeding fire-plugs in the 
several stories. A steams-heating apparatus is in successful operation j 
the boilers being of sufficient size to heat also the attic story when finished. 

All the imndpal rooms and corridors of the building have been laid 
off in chaste paiielB, painted in encaustic oil colors, the ceiling being 
frescoed. The vestibule and main staircase have received a strictly artis- 
. tie finish. The large hall in the sccondstoryj appropriated to themuseum 
of agriculturCj has been frescoed with due regard to its national import- 
ance, the coat of arms of tlu^ United States, surrounded by the escutcheons 
of the thirty^seven States of the Union, taking a prominent part in the 
embellishment. 

The American wood-hanging, that ingenious new patent wMch makes 
the products of the forest in their primeval beauty directly subservient 
to the highest efiforts of the decorator, appeared peculiarly fitting, and 
has been applied for the finish of the suite of rooms occupied by the 
Commissioner. 

Oandelabras and massive chandeliers have been put up at all places 
where there was aji immediate necessity for them. 

All the office rooms of the building have been furnished with substan- 
tial carpQts, and the desks, furniture, and cases, , have been replenished 
to the full extent of the means at command, The laboratory has also . 
been fitted out of the appropriation for the building with a fine set 
of new instruments and aj^paratus, which was imperatively required for 
the transaction of the chemist^s operations. 

The museum has been partly filled with absolutely dUvSt-proof cases 
of soHd Wftlnitt shaped in the best style of the art, each case being glazed 
with three hundred square feet of imre white glass, and provided with 
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Hie most a]>pi'ovecl bronzed locks aucl fastenings. The insufficiency jDf the 
approiiriatiou could not liaYC been construed to require a full supply of 
indifferent material and workmanship. 

The vsum total of all the appropriations cxi)endcdj inclusive of seTrerage, 
furniture, carpets^ and scientific apparatus for laboratory, is $140,420^ 
and the building contains five hundred and sixty-five thousand cubic 
feet of available space. The cost is, therefore, but t\Yenty-iour and three- 
quarter cents per cubic foot, which compares most favorably with any 
similar edifice erected by government or priv*ate individuals, 

ADOLPH CLV^j Architect 

Hon, HoEACE GapkoNj 

Commismmr of AgricnUure. 
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SiB: I have tlio satisfaction of reporting* another year of agricultural 
prosperity, in ^'Iiicli garners liavo been fiiU, and food products for the 
snstenanco of forty inilUojis of human beings have been abundant, and 
within the means of the humblest, while prices have been moderately 
remunerative to the producer. 

The tendency of pojnilation to the cities and to unproductiTe and 
speculative omijloymeuts is less marlccd than heretofore; the young man, 
looking for a career of business, now turns to agriculture as an industry 
worthy of Ms education and a«plrati(.m. The capitalist, unlike the specu- 
lator holding as a desert thousands of fertile acres, now, sometimes, 
enters the arena of agriculture, and shows the farmer, doubtful of the 
profit of his business, that a man of brains and means can legitimately 
hold and thoroughly and profitably cidtivate ton thousand acres. The 
defeated warrior in a cause forever lost is patiently and cheerfully fol- 
lowing a war-horse that is now a plow-horse ; and the frecdman, unused 
as ho is to self-control and proverbially unuiindfal of his coming Avants, 
is more faithful and efficient as a free laborer than he was in previous 
years. Invention aiid mechanical skill were iiovqv more active and benefi- 
cent in their gifts to productive industry. All these favorable indica,- 
tions point to increased abundance in the future to moot tlie requirements 
of a rapidly increasing population, and a more ample and luxurious style 



of li ving. 



Tlio approjichiiig completion of the Pacific railroad is already opening 




railroad builders of the new west. 

The extent and constantly changing condition of our vast territory 
render attempts at detailed estimates of production somewhat hazardous • 
yet, so far as opportunity has been afforded for verification, the results 
have been quite satisfactory. As to the new and rapidly growing settle- 
ments of the West which were scarcely commenced at the date of the 
last census, it is simply impossible to attain a high degree of accuracy 
Without a careful ceasus annuaUy. j 
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The usual tabulations of estimates are preceded by more comprelien- 
give statements concerning the principal crops of the country. 

WHEAT. 

A disposition to increase the breadth of wheat-planting was evident 
early in the season, and in all parts of the country. New England felt 
the impulse slightly in the spring sowing, though the eastern crop 
scarcely affects the grand Aggregate. The increase was mainly in win- 
ter wheat, except in Minnesota, Iowa, and Nebraska. Tezas failed to 
attain the acreage of the previous year, and Kentuchy and Wisconsin 
scarcely equalled their area in 1868. 

'The early reports of condition were generally favorable, and noted by 
the absenee of winter-killing, except to a very limited extent, princi- 
pally in Kentucky' and Tennessee. Eust was prevalent only in small 
areas, and to a slight extent ; and was more frequently reported in the 
States between Maryland and Georgia, and in Kentucky, than else- 
where. 

In June the prospect was unusually cheering, promising a better yield 
than in any season since 1863, and with a larger acreage than ever 
before, rendering probable an aggregate production of nearly a bushel 
per capita movQi than the supply of the previous year. The excessive 
heat in the latter part pf Juno and the month of July, which served to 
perfect the grain in deep, well drained soils, wrought decided injury in 
checking the full growth of the stalk and shriveling the ripening ker- 
nels, in loose prairie soils, and in undrained, surface-scratched fields, so 
numerous in the defective cultivation of the present day. There was 
little complaint of insect attacks, and quite as little loss from blight ajid 
rust, or casualties of any kind, yet the loss to production by this unsuit- 
abletiess of temperature to soil and cultivation was probably not less 
than twenty millions of bushels. 

The estimated ihorea-se over the previous crop (of 212,000,000) was 
about 18,000,000, the aggregate production of 1868 being estimated in 
round numbers at 2;JO,000,000 bushels, This increase was obtained west 
of the Mississippi, the older States failing to furnish the quantity ;per 
coptto produced in 1867— failing to advance with increase of population. 

Progress of loheat-fjrowing westivard. — ^Thc progress of wheat-growing: 
westward is a significant feature of our agriculture. In nine years, 
since 18i59y it has been out of all proportion to the increase of population 
in the same section. West of the Mississippi, i]i 1859, the quantity har- 
vested was about 25,000,000 bushels; in 1867 it had increased to 
Oi5j000,000 busliels| and in 1808 the product was 70,000,000 bushels. Nine 
years ago the pronortion produced was Inlt fourteen per cent. ; now it is 
thirty per cerit. ofthe total product. At this rate of increase more t^xati 
half of thfi' wheat of the coimtry, ere many years shall elapse, will be 
grown west of the Mississippi — ^probably before this western section 
ishall havo lialf the population of the arfea east of it. ' 

A comparison of the movemeht of wheat production in some of the 
principal wheat-growing States will illustrate this state of facts: 





' 1849. 


1859. 


1368. 




1,401 

17, 328 
14,487,351 
, 6,314,456 


10,44ff,4a'J 
^ 928, 470 
15; 130. 047 
10, 648, 2S7 


14,000,000 

21,000,{)00 
17,550,0<j0 
17,3(10,000 
2??, £60, 000 
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Tlic wheat production of the three States first named, as shown above, 
is uiaiuly the growth of the past twenty years; that of Illinois, so rapidly 
] (rogressivo bet\s'-ecn 1849 and 1859, has made a slow advance since, 
\vhilc tlio product of Ohio and Indiana, as compared with the advance 
of population, is an actual reduction, notwithstanding the fact that there 
are millions of acres in the former State yet in original forest, and in the 
latter a still larger area, both in forest and prairie, not yet subdued by 
the i)low. 

The following statement, furnished by J. M. Shaffer, secretary of the 
Iowa iigTicnltural Society, shows the rapidly increasing quantity of sur- 
plus wheat shipped (by rail only) from Iowa : 



The reason for this tendency is obvious. The pioneer upon the prai- 
ries is a wheat-grower, because wheat is a cash crop, and demands a 
sm.all outlay of labor; he depends upon its proceeds, not only for a liv- 
ing, but for farm improvements, the imrchase of stock and farm imple- 
ments, and lor the erection of a farm-house in place of the log shanty, 
and for barns and shelters instead of straw-covered sheds and straw- 
stacks. He knows there is danger of reduciDg the productive value of 
his land, but its original cost was an insignificant fraction of its intrin- 
sic value, which is more than repaid by the net proceeds of a single 
crop. He cares little for a small diminution of productive capacity, 
while he can fence and stock his farm, and place money in bank, from the ' 
sale of succGSsivo crops of wheat, and then sell the naked land for tenfold 
its original cost. Immediate returns, with the least labor and capital, 
are the object of the pioneer. As an expedient, for a poor man, the pres- 
ent practice may be tolerated ; as a regular system of farm manage- 
ment, it is reprehensible and ruinous. It will doubtless continue in vogue 
till our virgin wheat lands are run over by pioneers, who will ultimately 
be succeeded by scientific farmers who will practice rotation, draining, 
irrigation, in certain sections, and fertilization from home resources, 
when the yield will be greatly increased and crops will be surer. 

The relative area of wheat must therefore continue its decrease east- 
ward, audits increase westward, till our agriculture changes from its 
chrysalis state to its development as a complete system. At present 
our agriculture sufiers from want of balance between exhaustive and 
restorative crops ; fi'om an undue preponderance of bread crops, cotton, 
tobacco, and other products consumed away from the farm and never 
in any of their elements returned to the soil. Boot crops and hay, fed 
upon the farm, tend to increase the producing capacity and market value 
of land, and may properly be regarded as restorative crops. Corn, when 
fed to hogs and cattle on the farm, may perhaps be placed in that cate- 
gory, but a large proportion of the crops sent to domestic or foreign mar- 
kets, whether for human food or feed for horses or other animals, is 
utterly lost as a fertihzijig agency upon the farm. 

The careful observer will find, upon a survey of the statistics of pro- 
duction in different countries, that wherever the balance is in favor of 
restorative crops, the yield per acre is highest, and vice versa. He wiU 
almost be inclined to regard the yield as necessarily in proportion to the 
percentage of area in siich crops. The following tabulation presents' a 
iair view of the relative percentage of area in restorative and exhaust- 
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ive (irops iu tlie countries named, and also the average yield of 'wlieat 
pel acre in each of those countries : 



Country. 


Exhaustive. 


Bestorativo. 


X leia 01 wiieai 
per acre. 




Tcr cent. 
33 
45 
54 
60 


Per cenL. 

m. 

55 
46 
40 


Bushels. 
28 ' 
17 
14 
12 











The English colonics on the Pacilic, v/here land is cheap, follow the 
exhaustive practice of the United States, rather tlian the restorative 
system of the mother country, and the result is shown in a yield oi 
cereals not exceeding- our own rate of production. 

The influence of the Department of Agriculture has been strongly 
directed to the conservation and recuperation of all the elements of fer- 
tility in our soils, and to the encouragement of restorative processes and 
systems of cropping. If wheat plantations may still predominate 
beyond the Mississippi and Missouri, there is no excuse for failing to 

• inaugurate a complete system of American agriculture in Illinois and 
more eastern States, which shall be self-sustaining and tending con- 
stantly to increase of production and profit. 

The evil tendency of slip-shod culture and neglect has often been 
shown In the rairid decrease of yield and reduction in quality. It is not 
winter wheat alone that is decreasing in value. The deterioration oi 

^ spring wheat is shown conspicuously by the inspection returns of Mil- 
waukee, from which it appears that four-tenths of the receipts of the 
past four years have been marked ''Number 2;" in 1866 but one-tenth 
waa "Kumber 1," and more than a fourth "Number 3 md less than 
one-half in the four years has been accepted as " Number 1." The 
statement is as follows : 



Cfop of— 


VEll CENT. 


No. 1. 


No. 2, 


No. 3. 


Bejectod. 




37.5 






. 0,7 




60. S 


50.4 


2,4 




10.8 


34.3 


4.8 


0.7 
9.7 
7.4 




77.0 


50,7 
15.6 


23.8 



the fault is not inherent either in soil or climate. It is fully accounted 
for by deficient preparation of the seed bed, rank growth of grass or 
weeds, and neglect of that systematic variety in cropping necessfwy for 
the preservation of a proper equilibrium in the elements entering into 
the. production of wheat. 

Quantity required for consumption — The consumption of wheat is 
increasing in this country. Formerly, somewhat less than a barrel of 
flour yearly per capita would supply the bread consumption, "Eye and 
Indian" or " brown bread " in the east, and corn bread in the south, were 
generally used than at»present, and constituted the real "staft 
of life." A barrel of flour at Christmas was the entire wheat supply of 
the year for a large class of southern white families, while of course the 
negroea had no flour bread,, except a casual crumb from the planter's 
kitchen. Eailroads haYe had a wonderful influence in equalizing con- 
sumption. While, in 1860, the west produced nine and three-fourths 
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busliels to each inhabitant, !N"ew England yielded but eleven quarts to 
each individual ; and yet the traditional brown bread has nearly disap- 
peared from eastern tables, and no difficulty is experienced in obtaining 
full supplies of fiour, since the building of the network of railways con- 
necting nearly every village. Even the larger cities, crowded with tens 
of thousands of laboring j)Oor, show little if any diminution in con- 
sumption of flour during the past three years of high prices. There is 
another reason for increased consumption in the enlarged facilities for 
production, by means of machinery, which has sup(;rB(:cled at least half 
of the manual labor formerly required in cultivating, harvesting, and 
cleaning. 

In 1839 the crop was 84,823,272 bushels, or 4.7G to each inhabitant; 
in 1849, 100,485,944, or 4.33 to each individual; in 1859, 173,104,924 
bushels, or 5.50 per capita; in 18G8, by estimates of this department, 
230,000,000 bushels, including Oregon and the territories, which are not 
found in the tables. As the increase of population was thirty-live per 
cent, from 1840 to 1850, and also from 1850 to 1800, a similar pro rata 
increase from 186() to 1868 would make our population 39,000,000. If 
the same ratio of increase could be expected through this decade, viz., 
thirty-live per cent, in populatiou, and twenty -five per cent in the wheat 
yield in proportion to population, the crop of 18G9 Avould be 292,000,000 
bushels, and that of 1SG7 should have been more than 200,000,000 bush- 
els. Though far better than the two preceding crops — a fair yield upon 
a broad area— it probably did not exceed our estimate, 224,030,000 
bushels, exclusive of that protluced by Oregon and the Territories. Of 
course there is no expectation of permanency in the rate of increase of 
the last decade; yet with the prodigahty and wastefulness of food for 
which our people arc noted, there is no reason to doubt that we shall 
attain a consumption at least aa large per cajnta as that of Great Brit-' 
ain, viz., six bushels, in addition to the corn which must always consti- 
tute an item in our subsistence. The rapid dissemination of reapers 
and threshers, and the increasing facilities for a general distribution of 
wheat, are circumstances favoring a lower price and a further advance 
of the individual rate of consumption. The present increase of wheat- 
growing in the south is the commencement of a movement which will 
add materially to the aggregate of future crops; a confident expectation 
of a homo supply of ithat section is held, but it is neither probable nor 
desirable that exportation of southern wheat should ever be a promi- 
nent interest, other crops, of less bulk and greater value, promising far 
greater returns. With all this stimulus to enlarged production—the 
tood requirements of a prosperous people, the larger use of flour by the 
poorer classes, extended facilities for its distribution through districts 
yieldmg wheat very sparingly, the greater economy of production bv 
the cini)loyment of farm machinery, and the more general growth of this 
cereal m the distant west, the south, and on the Pacific coast, it would 
be a short Avheat crop in 1869 tliat should not aggregate 270 000 000 
bushels. ' ' 



CORN. 



A disposition was manifested to obtain a largo planting of corn in the 
spring of ] 86/ The South was anxious to be independent in feed for 
farm stock and supplies of bread, and put in more of the staijle grain 
than usual. Prices were high in the West, a large meat produitioh was 
wanted, and larmers ^veI& therefore desirous of extending their fields of 
raaizc, but their labors encountered many im])edimeuts, the principal 
being a spring so wet as to retard the operations of the plow, and a 
scarcity ot larm laborers. ^ ' 
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The cold rains also caused slow growth and an unpromising appear- 
ance until the summer was somewhat advanced^ when a serious drought 
set in, which continued until the season of ripening^ resulting in a loss 
of one- third of the expected crop in the principal corn-growing section 
of the Union— the Ohio valley. The aggregate yield of the year was 
less by 25OjO0O,000 bushels than should have been reasonably expected 
as a good crop; the revised estimates sliowing hut 768,000,000 bushels, 
against 838,000,000 in 1859, when 1,000,000,000 are required for con- 
sumption, export, and a reserved stock. 

In 1868, the necessity for a determined effort to make good the deti- 
ciency of corn was apparent to all. Returns of estimates of acreage 
showed an increase of more than two millions of acres, or about seven 
per cent. A large proportion of this advance was in the southern States, 
indicative of an apparent intention to make that section self-supporting, 
and its cotton strictly a surplus product. The following is a statement 
of the estimated increase or decrease of acreage in the several States: 



state. 


ACRES. 


Iccrcfiso. 


Decrease. 






B, 768 

4, 245 

4, 045 

21,531 
38, 090 
92,251 

67,431 

105, 197 

054,013 
^4, Ifi] 
5-2, 31 






1, 440 






4,363 






n, 990 














35, 601 
149, 974 

84, 504 
151,606 












09, 088 
701,234 
825. 096 
370,555 
lia,87l 

m 

44, 64B 
1,002 




















157, 8] 1 














' 88,687 
86, 661 
96,417 
]87, 8'JO 
149, 015 
74,499 



















The high temperature of July was favorable to the growth of corn, 
which is generally grown upon deep, rich bottoms ; and the prospect was 
good for a thousand million bushels until August, when unseasonably 
cool, and, in some loQulities, wet weather set in, followed by early frosts. 
The result was a suddeii and an injurious check at the critical period of 
earing, resulting in late ripening, sniut, and other evidences of abnor- 
mal conditions, i 

While the early summer was excessively warm, few localities suffered 
from drought 5 showers were sufflciently frequent, as a rule^ and the 
heated term was not of long continuance. In August the rain-fall be- 
came iiyurious, and much damage to corn was reported in southern Indi- 
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ana, southern Ohio, West Virginia, and Pennsylvania- The injury from 
early frosts was heavy in northern Indiana, northern Illinois, and Iowa, 
Many local reports contained estimates of forty per cent, of soft corn in 
consequence. 

These causes reduced the aggregate yield at least one hundred rnil- 
hons. The final estimate is in round numbers nine hundred milhons of 
bushels. 

COTTON. 

A reduction in the acreage of cotton is noted in every State excei)t 
Texas, in which the increase appears to be about thirty per cent, Tlie de- 
crease, as compared with the previous year, is estimated at tvr enty-four 
per cent, in Ijouisiana, eighteen in Mississippi, thirteen in Arkansas, 
twenty in Tennessee, twelve in Georgia, eighteen in South Carolina, and 
thirty-two in North Carolina. The returns of diminished acreage in 
early summer did not excite apprehensions of a decrease in the crop of 
the year. On the contrary, a reasonable expectation w as held of a return 
at least equal to that of 1807. This confidence grew out of the iact that 
cleaner and better culture was attained^ and in the Atlantic States a 
larger amount of lertilizers was used, while a steady improvement in the 
quality of labor w^as realized, 

A lack of rain in the Gulf States gave rise to apprehensions of loss, 
and a pretty severe drought prevailed in Tennessee ; but the cotton 
plant, if in good soil, thoroughly cultivated, can only be injured by 
excessive drought, and it m.ay w^ell be doubted v/hether tlie high tem- 
perature and continued sunshine accomplished as much of injmy asthey 
elfectod development and i>erfection of the bolls, and ultimate increase 
of the crop. 

Fewer drawbacks than usual were reported. In parts of Georgia the 
continued dry weather (lor ten weeks in May^ June, and July) was to 
some extent prejudicial. The cotton caterpillar destroyed a portion of 
the sea-island cotton. The boll ^yorm appeared in some pMces to a lim- 
ited extent. 

The autumn was remarkably favorable, both for ripening and picking; 
frosts came late, and the weather as a rule continued dry and pleasant. 
The mean temperature of Mississippi was 04^ in Oclober\ind 51^ in ^To- 
vember ; in Texas, 69^ iji October and 57^ in l^ovember. The aggre 
gate crop of the year was estimated in October at two million three hun- 
dred and eiglity thousand bales. 

The most egregious misstatements are regularly made by the bulls and 
bears of the cotton markets, prior to the season of picking, concerning 
the probable yield of the year. Estimates will inevitably appear in 
business letters and circulars, and in the news journals of the day; and 
it is of the utmost importance that judicious estimates should be made 
and published long before the actual receipts can be footed up. The 
Department of Agi^iculture, having the best facihties for an accurate 
estimate of the coming crop, has issued, each October for tlu-ee vears 
past, at the very commencement of the cotton harvest, bulletins^ esti- 
mating the probable production. The first estimate was of the crop of 
1866 J and while another department of the government, coincidino- 
with the views of the planters themselves, placed it at 1,200,000 bales'! 
our figures were 1,835,000 bales. The actual receipts up to the followini? 
beptember showed that -the crop of 1860, after deducting the cotton of 
previous years, brought forth from the hiding places of the war, was 
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abont l,90QjOOO bales. Tlie estimates of 1867 and 1S68 were respec- 
tively 2,340,000 bales and 25880,000 bales. In every .instance tbe 
estimate lias come mthin 50;,000 to 150^000 bales of the result as known 
ten months afterwards.* 

The manufacture of cotton In the United States is steadily increasing. 
The rate of its increase is indicated by the following figures : 

Pounds. 

Cotton mama factnred in 1791 5,500.000 

Co tton wianufacturod in 1801 l),000^000 

Cotton nianufactiirecl in 1811 ' 17;000,000 

Cotton iiiiimifactured ni 1H21 50,000,000 

Cotton inamifaeturotl in 1831 77,500,000 

Cotton mannfactnred in 3841 97,500,000 

Cotton mannfactnr ed in 1850 245,250,000 

Cotton manuiactiTiied in 1860 422,704,975 

Returns made to the DI^Tational Association of Cotton ManufHcturers 
and Planters/ to the date January 30, 1869, place the consumption ot 
seven hundred and fifty mUls at in^SGl^ni pounds. The eighty-one 
known mills not reporting are estimated to require 27;900,000 pounds. 
With 24,072,229 pounds used for textile fabrics and batting, the aggregate 
required per annum is 470,000,000. Allowing for possible exaggeration, 
the total consumption is assumed to be 450,000,000 pounds. Of the 
seven hundred and fifty mills reported, eighty-six are in the southern 
States, running 225,003 spindles, consuming 31,415,750 pounds. The 
following table presents, in condensed form, the substance of these 
returns : 



Stato. 



Maine.., 

Kow Hampabire 

VwmoDt 

MaaHftchusotts 
Khode Igland ... 
Conneotlcut ...» 
New York,-.-. - 
New Jersey .... 
Pennaylvaala... 
Delaware 

M&rvl9^nct 

Ohio 

Indlftna 

lUliioia 

Mtasourli 

Vlfglnia 

North CnvoUnft , 
Sautb Carolina . 
Georgia.... 

Alabunci 

Mississippi 

Texas,. 

ArktmiaB. i 

TennoBBeo 
Kentucky 



MUla. 



41) 

\0 
150 
126 

81 

88 
00 
7i 
<) 
11 
5 
I 
]. 
4 
10 
17 
6 
20 
8 
6 
4 
2 

10 
3 



Spindles. 



443,800 
734,460 
038 

2, 386,002 
1, 08% 376 
545, ^528 
437, 482 
175, 042 
384, 828 
48, 892 
46, 502 
22, B3i 
10, 800 



13, 436 
36, 060 
24. 249 
31, 588 
69, 782 
25, 196 
8, 752 
8, 528 
924 
13, 730 
6,264 



Average 
yarn. 



Nimher, 
241 
25t 
29i 
27i 
35i 
29 

17 

21 
121 
13 
14 



10 

151 

10^ 

13* 

121 

17 

9 

9i 

10 
10 



Cotton spun. 



Faunds, 
28, 838, 608 
48, 089, 430 
1, 281,125 

] 38, 081, 144 
51,938,373 
31,652,920 
22, 097. 044 
10, 767, 600 
34, 806, 531 
3,288,280 
7,972, 896 
3, 170, 000 
1, 493, 061 



2, 475, 000 
4, 010, 000 
3, 637,000 
4,174,100 
10, 864. 350 
2, 820,596 
1,457,000' 
1,372.104 
258, 400 
1, 847,200 
1,075, 000 



Average per 
Dpiudle, 



Pounds, 
65.00 
65. 46 
45. 69 
57.87 
47.06 
58. 00 
50. 51 
61. 51 
90. 45 
67. 46 
175. 22 
138,82 
138.26 



184.21 
111.18 
145.85 
132,14 
155.70 
112. 00 
166.48 
160.90 
268. 83 
m 00 
171. 62 



* Tlie siipplemerttary report cf tlio honorary commissionex at tibo Paria Erpositiop 
roceiitly iesxied by the State Dopaxtinoiit usea tljo fo^^^ 

'Ut i$ much feo lae de»ked that the Statistical Bureau, estaBliahed at WashiBaton, 
shall ]proparc aud inihlish, pexiodically, full and reliable statistics concetuiug all the 
importaut branchea o4' MmnoBs in this country^ similar to those isened by the British 
Board of Ttrade; ami it iis. equally to be desired, for the credit and bujainess interests of 
tlio country, that the Agricultural Buieau shall issue accurate statistics in place of its 
estimates 01 the cotton crop, which, from their supposed official character, have obtained 
credence, '^vhile erroneouQ beyond excuse; to the extent of about 300,000 bales in the 
statement of production of each of the last three crops.^ 

As the estimate of this depsfcrtment for the last of the " last three" crops ^vas 2.380,000 
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The ill creaso in the luaniifacture of cotton in Europe has also been 
steady. From 1835 to 1840 the quantitj^ used in Great Uritain was less 
per annum than for a similar i)eriod coiumencing with 1802, the year of 
greatest scarcity, not reaching a million bales, while the annual average 
for the latter period of five years was 1,21)8,417 bales of 400 pounds 
each. The average tor the period of five years commencing witli 185G, 
the era of unexampled production of cotton goods, was 2,397,047 bale^, 
or 959,058,800 pounds. The falling oli' in consumption of raw cotton, 
therefore, during the scarcity of American cotton was i'orty-five jjcr 
cent. The present requirements of the maimlactiu'e are fully up to tlie 
average of 1850-^(31, or about 2,400,000 bales of 400 pounds each, vrhile 
the continent of Europe and the United States require 2,000,000, or 
5,000,000 bales in all. Of this supply of the spindles of ICuro])0 and 
America this country takes one-fifth, the proportion attained prior to 
1860, and very nearly the same quantity. Were prices of cotton lovver, 
a still larger quantity might safely be placed upon the marlvcts of the 
world, as the consumption of cotton goods tends constantly to increase. 

The following table presents a condensed view of the exports of 
American cotton duriug the past forty- three years. It makes an aggre- 
gate of 20,404,000^000 of pounds, and the exports prior to 1825 Yrould 
bring the total contribution of America to the factories of Europe up to 
about 28,500,000,000 pounds. 



Statement showing the actual exportu of cotton, as officially reportedj from 1826 to 1868, 

inclusive. 





Sea Iiiland, cotton. 


Upland cotton. 


Value of cotton — 
eacporU. 


Value of cotton 
—manufactures 
exported. 


Five yeaTB ending 1850 

Five years dnding 1855 

1850 

1858 

1859 

1861 

1864 

1865 

1866 

1867 

18C8 , 

TotaVlS years.., 


Founds. 
50, 382,541 
44, 036, 795 

' 35, 004, 803 
36 495, 303 
43,612, 376 
54, 747, 909 


Foun ds. 
1,219, 349, 740 
1,651,933, 614 
2,586, 355,611 
3,407, 262, 371 
3,507, 423,941 
5, 073, 547, 896 


5133, 122, 182 
207,ei4,9fe3 
321,191, 127 
256, 846, 555 
296, 563, 066 
491,169,517 


$5, 885, 402 
9, 833, 079 
15, 370, 602 
16, 543,492 
23, 013, 762 
35, 065, 947 


267, 279, 727 


17, 445, 873,173 


1,706,507,430 


105,712. 284 


12, 797, 225 
12, 940, 725 
12,101, 058 
13,713,556 
15, 598, 698 
6, 170,321 
66,443 
527, 747 
132, 521 
330, 584 
7,284,473 
6, 742,314 
4,998,315 


1, 338. 634, 476 
1.035, 341, 750 
1, 106, 522, 954 
1, 372, 755, 006 
1,752, 087, 040 
301, 345, 778 
4,998,121 

10, 857, 239 

11. 860, 390 
6, 276, 582 

643,288,356 
C54, 731,274 
779,765,318 


128,382, 351 
131, 57^, 859 
131, 3P^, 661 
161,434,933 
191, 806, 555 
34, 051, 483 
1, 180, 113 
G, 652, 405 
9, 895, 854 
5, 7S?0, r49 
281,385,223 
201,470, 423 
152, 820, 733 


6, 967, 309 
6, 115, 177 
5, 651, 504 
8,316,222 
10, 934, 796 
16, 957, 038 

2, 937, 461 
2,906,411 
1, 456, 901 

3, 331,582 
1,780, 175 

4, 608, 217 
4, 871, 054 


93,403,980 


9, 018, 464, 884 


1, 437. 703, 132 


70, 833, 850 


360,683,707 


26,464, 338, 057 


3, 144, 270, 562 


182, 546,134 



"bales, and as scarcely half li ad been deliverod at the date of this report, the assnmi)- 
tion of an uiidcrcRtimato of 300,000 bales was as unwarrantahle as it han proved 
erroneous. The estimate of 1867 was 2/340^000^ while the Commissioner places the yichl 
at 2,599,241, which is a greater eiTor than the eetiinate. Ho declares the crop of 
1865 to have been 2,342,116, when every one at all acquainted with the histoiy of 
that crop is well aware that a large proportion of this aggregate of receipta was groivu 
in previous years, and that tho planting season in the very midst of the expiring throes 
of the war was generally disregarded or utterly ignored. His error mainly consists in 
not discriminating between the erop of a given year and the cotton movement of tho com- 
mercial year. Ho takes no account of the old cotton in the hands of planters. IJis 
attention is respectfully calM to a single instance— a sale of 600 laJes, the present year, qrown 
during the war ! ? jt j ) j 
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CROPS OF 1868. 

Table showir}g the amount in bushels, S^c, of each principal crop of the several States named, the 
yiddpcr acre, the total acreage^ the average vnceineach iState^andtke value of each crop for 1868. 



Product. 



MAINE. 

ludiftu com. -• bushels. 

Wheat do... 

Rye do... 

Ottta do.,. 

Barley do... 

Buckwheat do.,. 

PGtatOfcS , do... 

Tohaceo ^ pounds. 

Hay.. louB- 



ToUil. 



NEW HAMPSKinE. 

Iijdian corn buehels . 

Wheat.,.. ^ do... 

Rye, 



.do. 



OfttH , do... 

Bftvlpy ...do... 

BucU wheat do... 

Potatoes do... 

Tobacco pounds. 

Hay .* tOQB. 



Total. 



VERMONT. 

fndlan corn ^ biishols. 

Wheat....: , , do... 

RyoV. do... 

OalB do... 

Barloy : .,..,..do... 

Buckwheat do... 

PotfttoM do... 

Tobiicoo poimda . 

Hoy torn*. 



Total. 



MASSACHUSETTS, 

Indlau corn * buuhols . 

Whetit |L do... 

Bye. do... 

Data , do... 

Barley , ;do... 

Buckwheat ....do... 

Pofatoea do... 

Tobacco ..pouncls. 

Hay , tona, 



Total. 



nmrm island. 

Indian corn . . • . : ; , bueheU . 

Wheat. do,,. 

Rye.-i , -do... 

om , do... 

Barloy ,...0o.,- 

Buckwbeat do... 

PotatooH do... 

Tobacco.,.. poiindH. 

Hay tonB. 



Total. 



CONNECTICUT. 

Iiidmn cora ^ bushels . 

Wheat,- ..do... 

'•tyo ..-.do... 



Outs do... 

liHrloy do... 

Budkwheat do... 

I'otatooB -.. .do... 



O 



5 <^ 



a 



1, 590, 000 
168, 000 
145, 000 

1, 8b-2, 000 
500, 000 
348, 000 

5,500, 000 



1,S28, 000 



1,511, 000 
257,000 
136,000 
1.232, 000 
80» 000 
78, 000 
3,950, 000 



917. 000 



1,672,000 
714,000 
141,000 

4, a>5, 000 
91, 000 
166,000 

4,800,000 



1, 010, OOO 



2, 292, OOO 
166, OOO 
445, 000 
1, 261, 000 
138,000 
73, OOO 
4,050,000 
4, If, I, 000 
1,207,000 



475,000 
8,000 

31, 000 
200, 000 

50, 000 

:j, 100 

7(J0, 000 



71,000 



2,152,000 
73, 000 
837.000 
2,705,000 
17,000 
200,000 
1,750,000 



4» 

fit 



< 



20.8 
10 
15 
23 
16. 1 
23 
130 



1.02 



35 
11.7 
12.8 
26.5 
21.6 
20 
132 



33.5 
16 

14.8 

30 
23 
14 
135 



1.02 



37 
15.5 
16.1 
24.1 
20.1 
13.2 
116 
1300 
1.37 



27 

14.3 
16,6 
28 
23 
17 
101 



1, 12 



34 
15.5 
14.5 
27,7 
20 
18.2 
117 



Is 



53, 355 
IG, 800 
0, ()6G 
81, 636 
34, 782 
15, 130 
42. 307 



1,203, 931 



1, 460, 597 



43, 171 
21,965 
10, 625 
46, 490 
3, 703 
3, 900 
29, 924 



917, 000 



1, 076, 778 



43, 428 
44, 025 
9, 527 
135, 166 
3, 956 
12, 000 
35, 555 



990. 190 



1, 274, 453 

61.945 
10, 709 
27, 639 
52, 323 
G. 865 
5, 5:i0 
34, 913 
3, 200 
881,021 



1, 084. 145 



17, 592 
601 
1,867 
7, 142 
2, J73 
182 
6, 930 



63, 392 



99, 879 



63, 294 
4,709 
57, 724 
B7, 053 
850 
10, 989 
14, 957 



.a ^ 

s ^ 

M Cll 

% 2 



$1 38 
2 40 
1 6L 
83 
1 26 
96 
78 



12 00 



$1 43 
2 42 
1 58 
70 
1 47 
93 
71 



13 50 



$1 34 
2 26 
I 43 
75 
1 44 
06 
60 



14 50 



$1 32 
2 40 
1 66 
90 
1 56 
1 08 
93 
23 
18 37 



$1 65 



20 00 



%\ 35 
2 00 
1 48 
3^ 
1 26 
1 20 
91 



O 



$3,194, 200 
403, 200 
233,450 

1, 526, 840 
705, 600 
334, U80 

4, 290,000" 



.14, 736, 000 



24, 423, 370 



$2, 160,730 
621,940 
214, 890 
936. 320 
117, 600 
72, 540 
2, 804, 500 



12, 379, 500 



19, 308, 010 



$2,240, 480 
1,613,(140 
201,630 
3,041,250 
131,040 
161,280 
2,860, 000 



14, 645, 000 



24, 914, 320 



$3, 025,440 
398, 400 
738.7^)0 
1, 134, 900 
215, 2$0 
78, 840 
3, 766,500 
. 957.030 
22, 172,^90 



32,487,680 



$783, 75( 

18,92C 
57, 350 

154,000 
80,000 
3,627 

749,000 



1, 420, 000 



3, 208, 647 



$2, 905,200 
146, 000 
1,23S, 760 
2, 218, 100 
21; 420 
240/000 
1,592,500 
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Tahh showing the amount iti hiishth^ $:c,^ of each priimpal crop, Continued. 



Product. 



C 0 NNKCTl C U T— Con 1 hwviX. 

ToTjJicco \)ouu(la. 

Hay tons. 



Total. 



K3:W YOllK. 

Ta (lian com TdtisIicIs . 

Wtcat do... 

Bye do..- 

om — rto... 

BaHey tlo. 

Hiiokwhetit do... 

Potiitooa.. ....do... 

Tobacco pounds. 

Hfty.. tons. 



Total. 



NUiW JEUSKY. 

Indian corn br^lKl.s. 

Wiiaat (lf>. 

Ryo do.., 

Oats do. . . 

Barley..- do... 

Buckwlioat - do. . - 

Potatoes do... 

Tobacco IKnuuUi. 

Hay tuus. 



Totnl. 



VKNNSYLVANTA. 

IncVmn corn biisludr^. 

Wheat do, 

Ryo . 



.do. 



Oats 

Barley 

Buckwheat , 
Potatoes . , . . 

Tobacco 

Hay 



..-.do... 
,...do„.. 
.. - .do.,.. 
....do,,. 

.{JOUUdB, 
tOtlH. 



Total. 



DELAWARE. 

Indian corn bushcla. 

"VVlieat do... 

Rye .do, .. 

Oatfl do... 

Barley do. 

Buckwheat do. - - 

PotatocB do... 

Tobacco - pounds. 

Hay louM. 



Total, 



MArtVLAKD. 

Indian corn biislicls. 

Wheat do... 

Rye do... 

Oats do... 

Barley do. 

Buckwheat , do . . . 

Potatoes do . . . 

Tobacco ponndB. 

Hay tons. 



o 



a 



7, C(>:'», 000 



1450 
.1.15 



20,010, 000 
8, 4I.)7, 000 
4,H45, 000 

'^r>, 000, 000 

840, f)00 
f), H3fi, 001) 
Sn, :^'iO, 000 

1:2, 000, oi;u 

4, 5il0, 000 



J(),QI6, 000 
1,432, 000 

i,;ir)B, i;oo 

5, 3fJLS 000 
25, 01)0 
H.'iii, OOO 

3, 670, {]()0 
151), 000 
466, OOO 



m,ft70, OOO 
15, IJfH), (100 
(i, 558, 000 

5rj,:i 08,000 

51)0, 000 
li-^ h 000 
ll.Hi)'^, 000 
4,617,000 
53,448, 000 



3, 275, 000 
C91,000 
2% OOO 
1,430, 000 
C\ 000 
22, 000 
345, 000 
12, 000 
33, OOO 



Total. 



VIKGIISIA. 

Indian corn buahels. 

Wheat' do... 



Rye. 



.do. 



Ofttg.... ^0.., 

Burley ,.do,.. 

Buckwheat do.,„ 

Potatoes , do.l. 



12, a-iO, 000 
5, 706, 000 
503. 000 
096, 000 

s;i, 000 

:188, 000 
1,205, 000 
16, 404, OOO 
219, 000 



19,969, 000 
(J, 914, 000 
760, 000 
8, 071, 000 
5, 000 
157, 000 
1, 350,000 



32 
14.6 
15.1 
20 
21.4 
19.7 
114 
8U0 
1 



37.5 
13, S) 
13. 5 
22. 4 
20. 9 
1 a 7 
07 
700 
1.40 



35 

12.8 
13.2 

27.8 
21.4 
10,5 

m 

825 
1. 35 



o 
'A 



4, 871 
7C7, 820 



1, Oii-J, 873 



G53, 437 
581,966 

3-Jo, eoo 
yoi,5:j8 

170, 439 

208, 781 

209, 574 
15, 000 

4, 500, 000 



7, 760, 015 



272, 42G 
103, C2l 
J 00. 592 
239, 042 
1, 135 
51,017 
37, 835 
214 
347, 142 



1,153, 024 



25 
12 

6. 

8 
24 
20 
75 
GOO 

1. 



25 



27.7 

10.2 
12. 1 
18 

23.5 
IS. 7 
94 
560 
1.28 



19.3 
8.4 
8.3 

17.8 

15 

18.4 
74 



913, C85 
1,195, 312 
490,818 
1,982, 302 
27, 570 
4ii8, 424 
J 34, 681 
5, 596 
1, 813, 333 



7, 067, 721 



131, 000 
57, 583 
4,776 
179, GOO 
208 
1,100 
4, 600 
20 
26, 400 



405,187 



445,812 

559,411 
41, 570 

338, 666 
978 
10, 053 
12, 819 
29, 292 

171, 093 



1, 609, 694 



1,034, 063 
823, 095 
91,506 
487, 134 
333 
8, 532 
18, 243 



^ o 



$0 25 



17 




$0 99 
' 2 11 
1 50 
69 
1 55 
1 28 
97 
10,5 
19 00 



$1 00 



98 
32 
64 
64 
09 
93 
08 
16 00 



$0 85 



90 
40 
60 
22 
1 25 
1 Ou 
09 
20 00 



$0 87 
2 09 
1 35 
64 
1 22 
1 20 
93 

lo.e 

16 77 
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Table ahoieingthji amount inbusJiels, Sfc, of each principal crop, Sfc. — Contimiecl. 



Product. 


Amonnt of crop 
of 1868. 


Average yield per 
acre. 




Yalue per bushel, 
ton, or ponnd. 


Total valuation. 


VIUGINIA— Continued. 


93, GOO, COO 
S?2fi, 000 


783 
1.22 


119, 540 
185, 245 


$0 8.5 
13 00 


$7, 956, 000 
2, 938, 000 






2, 768, 351 




45,944,040 


NORTH CAROLINA. 








23, 3G0,O00 

2, 971,000 
389, GOD 

3, 471), UuO 

3, 100 
23, 000 
838, 000 
41,016,000 
186,000 


14.3 
5.9 
7.4 

T O 
10 

15. 6 
15. 0 
70 
657 
1. 25 


:i , 033, 986 
50:J, 559 
5^^, 5fj7 
267, 615 
198 
1,474 
11,026 
62, 429 
148, 800 


$0 78 
2 00 
1 29 

1 25 

CO 

89 
1G.7 
15 00 


$18,225, 480 
5, 942,000 
501,810 

ft net OCA 
^, 1^0 1, opU 

3. 875 

19, 090 

745,820 

6,849,672 

2, 790,000 






2, 681, 654 




37, 339, 097 


SOUTH CAHOIXNA. 








9, 870, 000 
717, 000 
54, 000 
o29, 000 


10.2 
5.6 
5 

y, 7 

9 


967, 647 
128, 035 
10. 800 
64, 845 
822 


$1 00 
2 25 
] 58 

CO 

1 90 


$9, 870, 000 
1, 6ia 250 
85, 320 
534, QOO 
14, 060 






150, OOO 
102, 000 
86,000 


101 
500 
0.95 


i,485 
204 
90, 526 


1 55 
17 
17 00 


232,500 
17, 340 
1, 462, 000 






1,264, 364 




13,829,120 










S7,aHO0O 

1,832,000 
70,000 

X, IniVf UOO 
11,800 


12.7 
5.6 
6.9 

15.5 


2, 149, 133 
327, 142 
10, 144 
90,500 
761 


$0 91 
2 20 

1 70 

2 15 


$24, 837,540 
4,030,400 
119,000 

QQA ocin 
avi^ )jov 

S5, 370 








318, 000 
1,212,000 
61, 000 


102 
585 
1 


.3, ii7 

2, 07J 
61, COO 


1 48 

30 
21 90 


470, 640 

363, 600 
1, 335, 900 






2, 643, 928 




32. 076, 730 


TwraDA. 








9, 950, 000 
3,000 
9, 000 
13, 800 
3,000 


10.5 

9 

10 

11. 5 
14.3 


280, V04 
311 
900 
1,200 
209 


$1 41 

2 75 
I 75 

1 00 

2 00 


$4,159,500 
2,750 
15,750 
13, 800 
6,000 






H ay - tons . . 


18»000 
480,000 
8,500 


110 
530 
1 


163 
905 
8, 500 


1 70 
28 
21 00 


?W,flOO 
134,400 
178,500 






292, 940 




4,541, 300 


ALABAftZA. 

Wheat .do.... 


31,240,000 
829, 000 
39, 000 
367, 000 
8,000 


10.8 
6.1 
5.8 
11.7 
10.1 


2, 892, 593 
135, 901 
6, 724 
48,461 
792 


$0 86 
1 98 
1 69 

■ 88 
1 83 


$26,866,400 
l,64l| 420 
€5, 910 
496,960 
14, 640 


SSaricy •«.. ...... do .... 


Ha}^.»..T.-.-.. r ......tons.. 


340, 000 
340,000 
85, OOO 


61 
566 
1.66 


5,573 
600 
5J,204 


1 51 
28 
19 28 


5J3,400 
^5,200 
1, 638, 800 






3, 141, 047 




31, 334, 730 


MT$SISSirPI. 


35,319,000 
243,000 
91,000 
110, 000 
8, 100 


17,1 
9.1 
10.5 
15.3 
10 


2, 077, 134 
26. 593 
2,000 
7,189 
810 


$0 74 
2 19 
1 97 
1 01 
1 40 


$26,284,060 
529, 080 

41, 370 
111,100 

11, 340 








443,665 


65 


6,800 


i 45 


640,966 
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Taldc slioizin^ the amount in buohdsy S^c.^ of each principal crop, ii^c. — Continued, 



Product. 



Mississippi— Continued. 

Tobacco pouinlij . 

Hay tons. 



Total. 



126*, 000 
43, 000 



LOUISIANA. 

Indian corn. LuslioliJ , 

Wheat do... 



llyo 



.do... 



Oata do.. 

Barley do.. 

Buckwheat do.-, 

Potatoes do. . , 

Tobacco pounds. 

Hay , touB. 



Total. 



TEXA3. 

Indian corn : bushels . 

Wbeat do... 

Rye do... 



Oata •.. .do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounda . 

Hay tons. 



Total. 



ATIICAKSAS. 

Indian corn. - - bushels. 

Wheat do.,. 

Rya do... 

Oats •....-.do... 

Barley do... 

Buckwheat do-.. 

Potatoes do. - . 

Tobacco , pouudsi. 

Hay tona. 



Total..-., 



Indian com buKhols. 

Wheat do... 



Rye , 



.do. 



Oata , do.., 

Barlev do... 

Buckwheat do. . . 

PotatOBB , , do- . . 

Tobacco -.pounds. 

Hoy tona. 



Total. 



WEST VIRGINIA, 

Indian corn bushels. 

Wheat do.-, 

Ryo - do.., 

OatB do... 

Barley do.-. 

Buckwhoat do, - - 

Potatoes do.,. 

Tobacco pounda. 

Hay tony. 



Total. 



ICENTUCICy. 

Indian com bushels. 

Wheat do... 



-do.,. 



Rye 

Oata do 

garley .do-, . 

Buckwheat do. 

Potatoea .do! 1! 



17, 397, 000 
50, OUO 
Sf.OOO 
57, 000 



78:3 
1.25 



22 
7.3 
11. 

]5 



5.S 



103 
3o\ COO 



52,154,1280 



325, 000 
2:2, 000 
41,000 



J31,337,000 
389, OCO 

93, 000 
861. OUO 

33, OCO 



340, OOO 
111,000 
17,300 



32, 449, 000 
1, OOli, 000 
39, 000 
431), 000 
4,000 



350, 000 
2. 531, 000 
i 9, 400 



54,772, OOO 
0, 137, OGO 
224, OOD 
2, 881,000 
19, ODO 
13, 000 
3,180, COO 
40, 168, 000 
152, 000 



7, C95, 000 
2, 185, OOO 
85, 000 
1,755, 000 

46, ono 

332, OCO 
575, 000 
2, 016, COO 
136, OOO 



102 

700 
o 



25 
Ci 

11.8 
2C.G 
11 



61 
46G 
1,25 



700, 772 
G, 840 

3, 800 



2, 006 
31 

20, 5D0 



825, 784 



853, 460 
64. 833 

7,881 
32, 366 

3, 000 



30.5 
13.5 
13.3 
22. 5 
11 



63 
900 
1.25 



25. 

6. 

9 
17, 
18. 
11 
73 
815 

1. 25 



58,187, OOO 
2, 850, 000 
477. OUO 
5, 906, 000 
149, 000 
11,600 
2, 100.000 



35 
10.7 
13. G 
24.7 
17.2 
21.8 
69 
Gil 
1. 25 



32.7 

8.5 
11.5 
22 
16 
15 
90 



5, 573 
238 
13, 840 



981,213 



1,063,901 
74, 074 
2, 932 
19, 511 
363 



5, 555 
2, 801 
7, 520 



<^ (-1 



To 



$0 33.3 
L7 00 



$41, 958 
714, 000 



28, :^74, 708 



$0 70 
2 50 
1 90 
1 00 



1 75 
3J 
10 00 



to 62 
2 25 

1 59 
90 

2 16 



1 50 
32 
10 00 



so 63 
2 00 

1 06 
80 

2 10 



1, 176, 657 



2,164,901 
92y, 848 

24. see 

165, 574 
1, 038 
1,053 
16,164 
49, 285 
121, 600 



1 32 
ll.C 
16 00 



$0 49 



as 

25 
63 
43 
21 
75 
1G.4 
15 50 



3, 474, 350 



219, 857 
204, 205 
6, 250 
71,052 
2, G74 
15, 229 
8,333 
299 
108, 800 



639, 699 



1, 779, 418 
335, 294 
41,478 
268, 454 
9.312 
773 
26, 250 



$0 75 



88 
22 
51 
86 
01 
90 
17.1 
15 00 



$13, 047, 7C0 
125, OOO 
39, 900 
91,200 



568, 750 
6, 600 
410, 000 



14 289, 2C0 



13,228, 940 
875,250 
147,870 
774,900 
71,280 



510, OOO 
35, 520 
173,000 



15,816,760 



$20, 442,870 
2, 000, OOO 
41,340 
351, 20O 
8,400 



462,000 
292, 43G 
350, 400 



23, 748, 646 



$26, 838, 280 
11, 537, 560 
280, 000 
1, 815, 030 
27, 170 
14, 520 
885, 000 
6, 587, 552 
2, 356, OOO 



50, 341, 112 



?5,771, 250 
4, 107, 800 
103, 70O 
895, 050 
85, 5G0 
335, 330 
517, 50O 
314, 736 
2,040,000 



14,200, 916 



fO 47 

1 86 
1 22 

48 
1 67 
1 23 

67 



$27, 347,890 
5, 301, 000 
581, 940 
2, 834, 880 
248, 830 
14, 268 
1,407,000 
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Tal/le showing the amount in l^shds, ^c, of eatk principal crop, !fc. — Continued. 



Product. 


o 

0 CO 
Q O 

< 


Average yield per 
acre. 


□a 

si o 

It 

u . 


Value per bushel, 
ton, or pound. 


Total valuation. 


Kentucky— Continued. 


4C, 400, OCO 
128, OOO 


705 
1.27 


65,815 
100,787 


$0 12.7 
13 25 


$5,892,800 
1, 69U, 000 






2, 627, 581 




45.024,608 


MISSpURI. 








oo, uoY, coo 

Suy, uOJ 
4, 529, COO 
m, OOO 
(54, 000 
1, 040, OOO 
10, 957,000 


30.3 
14 

18.5 
3'3. 1) 

17. .'i 
90 
706 
1.40 


2, 012, 112 
380, 642 
J4, 5>10 
137, 659 
0, 859 
3, 699 
11,555 
13, 765 
465, 714 


$0 57 
1 49 
96 
43 

i f*. 

1 03 
SO 
1L3 
II 00 


$34, 751, 190 
7, 981,930 
258, 240 
1, 947, 470 
288, 840 
65. 920 
936.000 
1.238, 141 
7, 172, 000 






3, 048. 545 




54,639,731 


ILUKOIS. 








1134, 303, 000 

«iO, OuU, vi'O 
645, COO 
32, 479, OUO 
970, OOO 
198, 000 
3, 800, OOO 
15,160, 000 
2; 6G7, 000 


j4,2 
11.5 
1G.2 
31. 9 

20. 0 

16. G 
71 
757 
1. 40 


3, 928, 742 

2, 483, 478 
39,814 

1,018, 150 
37, 829 
11,927 
53, 521 
20, 1)26 

1, 905, 000 


$0 43 
1 20 
93 
39 
1 36 
1 07 

ei 

09.1 
10 00 


$57, 776,^)90 
34,272,000 
599. 85g 
12, 666,810 
1, 327, 360 
211,860 
3, 078, 000 
1,379, 560 
26, 670, 000 








9, 498,487 




137, 981,530 


. INDTAtTA. 








99, 832, 000 
17, oUo, OUU 
42.}, OOO 
ll,2ti5, OOO 
335, 000 
370, Oi.0 
3, 10!), OOO 
7, 237, 000 
1, 260, 000 


34 

11.2 
11.9 
26. 5 

1 9. 3 
88 
705 
1. 35 


2, C71, 529 
1, 550. 515 
28, 389 
425, B49 
16,341 
19, 170 
35, 227 
10, 265 
048, 148 


$0 5-2 
1 50 
1 06 
46 

95 
75 
10.5 
11 09 


$47. 232, 640 
26, 049,000 
448,380 
5, 191,100 
• 525,950 
351,500 
2, 325, 000 
759.885 
14, 195,200 












5, 705, 453 




07,078.655 


OHIO, 

*nr\t Aft* A n. 








74, 040, OOO 
17, UOU, IjUU 

1, J04, GOO 
24, 227, 000 

2,343,000 
DOS, 000 

7, 200, 000 
11,000,000 

2,030,000 


34 
13 

13. C 
29 

17. 3 
79 
814 
1. 30 


2, 177, 647 
1, 311,538 
81, 176 
835,413 
104, 133 
57, 341 
91, 139 
13, 513 
1, 561,538 


$0 60 
1 65 
1 14 
50 
1 47 
1 07 
84 
07.6 
13 80 


544. 424,000 
28, 132,500 
1,258. 560 
12, 113,500 
3, 444,210 
1, 061, 440 
6, 048,000 
836,000 
28. 014,000 










6,233, 438 




125,332,210 


MICHIGAN. 








18,815, 000 

JIO, Ul!c, UUO 
6C0,OOO 
7, 56a, 003 
430, OOO 
],2(J7, 000 
5, 650, OOO 
3, 430. OL'O 
1,473, 000 


33 
12.5 
18.1 
30.1 
23.3 
19.4 
94 
1100 
1.25 


570, 151 
1, 280, 960 
33, 480 
251,229 
18, 454 
0T>, 309 
CO, 106 
.3, IJ8 
1, 178, 400 


JO 76 
1 64- 
1 09 
50 
1 56 
62 
56 
21 
15 00 


$14,299,400 
26, 259, «80 
660, 540 
3,781,000 
670, 80>) 
1.038,940 
3, 164, 000 
720 300 
22, 095,' 000 








3, 461, 207 




72. 689, 660 


WISCONSIN. 








12. 565, OOO 
22, 660, 000 
1,018, 000 
18, 753, 000 
885, 000 
57, 000 
3,900,000 


33 
13 

18. C 

32 

24 

18.5 

77 


380, 757 
1, 743, 076 
54,731 
586,031 
36, 875 
3, 081 
50, 649 


90 58 

1 00 
90 
49 

I 35 
61 
72 


$7,287,700 
22, 660. 000 
9l().200 
9, 188, 970 
3, 194, 7,'>0 
■46, 170 
2. 808,000 
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TaUe showing tliO amount in bush ds, Sfc, of each principal crop , $^c. — Contiuricd. 



Product. 


p 

1:: 

3 o 
o 

s 


Average yield per 
acre. 


03 
O 

.3 g 


t: 

§ 

CJ 
CJ 

$0 20 
IJ fiO 


c 


"Wtsf! Q NSIN— n ontinued 


76, COO 
1,5274,000 


750 
1.20 


1,061, ceo 


i 200 

M,''H,0!)0 






3,01G, 907 




5t<, ]:)'*. 9D0 


MINNESOTA, 
■^heat , do 






8, 255, 000 
14, 5(iO, 000 
625, 000 
7, on. 000 
40b", 000 
44, 000 
5, 250. 000 
76, 000 
582,000 


33. 5 
15 

20. G 

36 

25 

10. 4 
151 
700 
1.40 


25 A^.'-i 
J 750 
16, 240 
2, 2(i8 
21. 523 
108 
415, 714 


$0 04 

Grl 
48 
1 14 
1 03 
61 
20 
7 00 


1 ,i Sr'n. 200 
1 i2!w3.V)00 
I 357, COO 

3, 365', 280 
462, 840 

45, 320 
1, 982. 500 
15, 200 

4, 074, 000 


Total 






1,889, 171 




27, 620, 340 


IOWA. 

Wheat - do, .:. 

Potatoes - do 






65 332, 000 
i-^0,' 300, 000 
577, (JOO 
15, (jOO, 000 
1,125,000 
257, 000 
3, 370, 000 
374, 000 
1,400, 000 


.37 
M. 5 
11) 
33 
20 

17.2 
96 
775 
1.50 


-I , ' ij'j^ f J. ^ 
1, 400, 000 

472, 727 
43, 2G9 
14,941 
35, 104 
482 

933, 333 


$0 37 
95 
85 
35 
1 24 
1 05 
63 
23 
6 50 


A'lJ I".-') f?4n 
19,285, ODO 

5, 4qO, coo 
1,3L?5, 000 
2G9, S50 
2, 123, ICO 
020 

9, 100, OUO 






4, 695, 953 




62, 382, 260 


KANSAS. 








0, 487, 000 

1, r>37, 000 

3 900 
347^000 

5, 700 
23, 000 
850, 000 
130, 000 
1.18, 000 


]8 

15.6 

25 
23 
17.5 
85 
050 
1. 45 


OUu, OCo 

98, 525 
10 1 

9, 880 
247 
],314 
10, 000 
200 
81, 379 


1 

J. U.j 

57 
98 

1 27 
94 
22 

8 IG 


2, 074, 950 

110, 790 
5, 586 

29,210 
799, 000 

28, 600 
962, 880 




Potatoes ,.-..do 

Total 






562 120 




in ZR7 Its'? 
10, f , Lug 


MCURASKA. 
Wheat • « . do 








3, 185, 000 
565, 000 

1, 90O 
544, 000 

7, 000 


22.9 
15.5 
J8.3 
30.4 
25 


JoU, UO.S 
36, 451 
103 
17, 894 
280 


$0 G9 
9G 

1 00 
54 

I 41 


^2, 197, 650 
542, 400 

1 , 900 
293, 7G0 

9, 870 




Tobacco......... ... - TiouTidH 

TfflV . tnviR 

Total 


300, 000 
21,000 
35, 700 


CO 
525 
1. 87 


4,545 
40 
10, 090 


I 05 
22 
5 40 


315, 000 
4,620 
192,780 






217, 485 




3, 557, 980 


CALIFORNIA, 

Wh'eat do 








1, 220, 000 
21,000,000 
20, 000 
1, 9(K), 000 
10, 500, 000 
14, 000 
2, 142, 000 


45 
20 
14 
30 
28 
18 
90 


07 n 1 
ill 

1,050, 000 

63, 333 
375, 000 
777 
23, 800 


$1 00 
1 03 
1 40 
70 
1 03 
1 00 
56 


22i), OCO 
21, 630, 000 
28, 000 
1,33 », 000 

10, ejo.ooo 

14, CG'J 
1, 199, 520 




Bnii'lsv /In 
Buckwheat , do 


rXotal 


450, 000 


1. 33 


338, 345 


15 00 


6, 750, 000 






1, 879, 794 




42, 966, 520 





















Summary far each State, sh&wing the amount, the number tjfacrtSy and the value of each crop for 1868. 



States. 



Jfiaaiie 

fKew HampBhiro. 

yermont- - 

Slassaclrasetts . . . 

Bhode Island 

Conneeticiit..... 

New York 

New Jersey 

Penssylyama 

Delaware 

Maryland 

Virginia - , 

^ortb Carolina. . , 
IS onth Carolina.. 

TG^eorgfar. - 

{Florida 

fi\Iabama , 

iEssiMippi 

'Xioxiisiaziit ........ 

"Texaa , 

Arkansas . _ , 

Tennessee 



;!V^'est ViTgioia, 
-Kentucky.,.-. 

Hlssouri 

miinoiB 

-Indiana 

<31iio. 



Jlicliigan ..... 
■Wisconain 
Hinnesota .... 

Iowa 

Kansas 

!Kel)ra8fca 

Cfilifomia 



Total 906,527,000 



INDIAN CORS. 



BuBbela, 



1.590,000 
1,511.000 
1,672^000 
2,292.000 
475,000 
2,152,000 
20, 910, 000 
10, 216, 000 
31, 979. 000 
3,275,000 
12,349,000 
19,969,000 
23, 366, OGO 
9, B70, 000 
27, 294, OOO 
2,950,000 
31,240,000 
35,519,000 
17, 397. 000 
21, 337, GOO 
32, 449,000 
54, 772, 000 
7,695,000 
58, 187, 000 
60, 967. COO 
131,363,000 
90,832,000 
74, 040, 000 
13,815,000 
12, 565, 000 
8,255,000 
65,332,000 
6,487,000 
3, ia5, OOO 
1,220,000 



Acreg. 



53^355 
43, 171 
43.428 
61, 945 
17.592 
63,294 
653,437 
272,426 
913, 685 
131,000 
445, 812 
1.034,663 
1, 633. 986 
967, 647 
2, 149, 133 
280, 952 
2, 892, 592 
2.077,134 
790,772 
853, 480 
1,063, 901 
2, 164, 901 
219,857 

1, 779, 418 

2. 012, 112 
3, 928, 742 
% 671, 529 
2,177,647 

570,151 
380,757 
246, 417 
1,765,729 
360, 388 
139.082 
27.111 



Value of 



WHEAT. 



Bashels. 



34.887,246 



tS, 1^4^ 200 

% 240, 480 
3,025,440 
78^750 
12.905,200 
23,419,200 
10,113,840 
31, 979, 000 
2,783,750 
10,743,030 
15, 176, 440 
18,225,480 
9, 870^ 000 
24,837,540 
4,159,500 
26,866.400 
26,284,060 
13,047,750 
13,228, 940 
20, 442, 870 
26, 838, 280 
5, 771, 250 
27, 347, 890 
34, 751, 190 
57, 776, 090 
47,232,640 
44, 424, OOO 
14,299,400 
7,287.700 
5,283.200 
24,172,840 
6,422.130 
2.197,650 
1,220,000 



569,512,460 224,036,600 



168,000 
257,000 
714,000 
166.000 
8,600 
73,000 
8,497,000 
1, 432, 000 
15, 300, 000 
691,000 
5.706,000 
6, 914, OGO 
2, 971, 000 
717,000 
1, 832. 000 
1,000 
829.000 
242, OOO 
50,000 
389, 000 
1, OOO, 000 
6, 137. 000 
2. 185, COO 
2. 850. 000 
5, 357, 000 
28, 560. COO 
17,366,000 
17, 050, 000 
16, 012, 000 
22,660,000 
14,500,000 
20, 300, 000 
1, 537, OOO 
565. 000 
31,000.000 



Acres. 



16,800 
21,965 
44,625 
10, 709 
601 
4,709 
581.986 
103,021 
1, 195,312 
57,583 
559,411 
823,095 
503, 559 
128, 035 
327, 142 
111 
135, 901 
26, 593 
6, 849 
64,833 
74,074 
929,848 
204,205 
335, 294 
382, 642 
2,483, 478 
1, 550. 535 
1, 311. 538 
I, 280, 9G0 
1,743.076 
966, 666 
1, 400, OGO 
98.525 
,36,451 
1,050,000 



Value of crop. 



18, 460, 132 



$403, 200 
621, 940 
1, C13, 640 
398, 400 
18,920 
146, 000 
17. 673, 760 

3, 021, 520 
30, 294, 000 

1, 312, 900 
11,925, 540 
13, 136, 600 
5, 942. 000 
1, 013, 250 

4, 030, 400 

2, 750 

1, 641, 420 
529, 980 
125. COO 
875, 250 

2, 000, 000 
11,537,560 

4, 107, 800 

5, 301, COO 
7,981,930 

34, 272, 000 
26, 049, 000 
28,132,500 
26,259,660 
22,660,000 
12,035,000 
19, 285, GOO 
2,074,950 
542,400 
21, 630, 000 



319. 195, 290 



Bushels. 



145.000 
136,000 
141,000 
445,000 
31,000 
837,000 
4, 845, 000 
1,358,000 
6, 558, 000 
33, 000 
503,000 
760, OOO 
389,000 
54, 000 
70,000 
9,000 
39.000 
21, 000 
21,000 
93,000 
39,000 
224, 000 
85, 000 
477,000 
269, 000 
645,000 
423, ceo 
1, 104, OOO 
606,000 
1,018,000 
525,000 
577, 000 
3,900 
1,9C0 
20,000 



22,504,800 



RYE. 



Acres. 



9,666 
10.625 
9.527 
57,639 
1.867 
57,724 
320,860 
100.592 
496, 818 
4,776 
4J,570 
91, 566 
52, 567 
10,800 
10, 144 
900 
6,724 
2,000 
1, 826 
7.881 
2,932 
24, 683 
0, 250 
41, 478 
14,540 
39,814 
28, 389 
81, 176 
33,480 
54, 731 
25, 485 
30,368 
187 
103 
1,428 



1,651,^1 



Value of GTOo.. 



$233,450 
214,880 
201, 630 
738,700 
57, 350 
1,238, 760 
6, 637, 650 
2,037, 000 
8, 656, 560 
44, 800 
679, 050 
896, 800 
501,810 
35, 320 
119, 000 
15,750 
65, 910 
41, 370 
39, 900 
147, 870 
41, 340 
280, 000 
103, 700 
581, 940 
258,240 
599,850 
448,380 
1, 258, 560 
660, 540 
916, 200 
357, OOO 
490, 450 
4, 017 
1,900 
28.000 



Hi 
O 

w 

a 



28, 683, 677 



Summary for each State ^ showing the amount^ the number of acrcSy and the value of each crop for 1868. 



-^Continued. 



Srateg. 



Maine 

New Hamp shire - 

Vermont 

MnsBaehusett3--- 

Rhode Island 

Connecticut 

New York 

New Jersey 

JPennsylvaiiia - 
D,elaware . 

Maryland 

Virginia 

North Carolina . . 
South Carolina-. 

Georgia 

Florida 

Alabama 

Miasis-sippi . 

Louisiana 

Trxaa 

Arkanaas 

Tennessee , 

WejJt Virginia. 

Kentucky 

J\Ii3.souri , . . 

Jil-noifi , 

Jndiiiwa 

Ohio , 

IVlichig^an 

WiscoDi^iu 

Minut>iiOta 

Iowa 

Kail Kan 



Nt'brnMlv.i , 
Califurn'n. 

Total . 



OATS. 



Bnshcld. 



1, 



862, 000 
232. 000 
055, 000 
261, OCO 
200.000 
705. COO 
000.000 
368, GOO 
108, OCO 
436. OOO 
096, COO 
671. GOO 
479. OCO 
629. 000 
132,000 

13. 800 
567, 000 
110, OOO 

57. 000 
861.000 
439, 000 
861,000 
755, 000 
90(5. 000 
529, 000 
479,000 
285, 000 
227. COO 
532. o;o 
753, 000 
011,000 
mo, o: 0 

247. 000 
544, OCO 
0'60, Dili) 



254, 960. 800 



Acrea. 



84, 636 
46,490 
135,166 
52,323 
7, 142 
97, 053 
961,5-38 
230. 642 
1,982, 302 
179, 500 
338, 666 
487,134 
267,615 
64,845 
90, 500 
1,200 
48, 401 
7,189 
3, 800 
32,368 
19,511 
1G5, 574 
71,r52 
268, 451 
137, 65y 
1, 018,15'} 
425, 849 
835,413 
251,229 
5S6, 031 
194, 750 
472. 727 
9, 860 
17. Si'A 
Ci3, 333 



9, 605, 736 



Value of crop. 



$1, 526, 840 
936, 320 
3. 041.250 
1, 134, 900 
154, 000 
2,218,100 
18, 500. OOO 
3.703.920 
55, 209, 120 
861,600 

3, 901,440 

4, 682, 340 
2,261,350 

534, 650 
694, 285 
13, 800 
498, 960 
111, 100 
91,200 
774, 900 
351, 200 
, 815, 030 
895, 1'50 

2, 834, 880 
1,947,470 

12, GOG, 810 
5,191, 100 
lii. 113, 500 

3, 731,000 
9, 188, 970 
3. 365, 289 

5, 46J, 000 
140, 790 
293, 760 

1,330,000 



1, 



BARLEY. 



Bushels. 



560,000 
80, OCO 
91,000 
138. OOO 
50, 000 
17, 000 
3, 840, 000 
26,000 
590,000 
5, 000 
23, COO 
5, OOO 

3, loa 

7, 400 
1>, 800 

3, GOO 

8, OOO 
8. ICO 



Acrea. 



142, 484,910 



33, 009 

4, 000 
19, 000 
46, 000 

149,000 
1 fifi, OOO 
976, OCO 
335, 000 

2, 343, COO 
430, 000 
885, 000 
406. OfiO 

1, 125, OvOO 

5, 7i;o 
7, 000 

10,500.0ij0 



22,896, li:0 



34.792 
3,703 
3, 956 
6. 865 
2,173 
850 
179, 439 
1.135 
27, 570 
208 
978 
333 
198 
822 
761 
209 
792 
810 



Value of crop. 



3. 0(10 
363 
1.033 
2, 674 
9,312 
6,859 
37, 829 
16. 341 
104, 133 
18,454 
30, 875 
16,240 
43, 269 
217 
280 
375, 0(30 



$705. 600 
117, 600 
131,040 
215, 280 
80, 000 
21,420 
6, 835, 200 
40, 300 
967, 000 
6.100 
28. 060 
5,000 
3, 875 
14, 060 
25, 370 
6, OCO 
14, 640 
11, 340 



BUCKWHEAT. 



BushelB. 



71,280 
8.400 

27,170 
85, 560 
218. 830 
288, 640 
1, 327, 360 
525, 950 
3, 444,210 

670, eoo 

1, 194,750 
46J, 840 
1. 395, 000 
5, 686 
9, 870 
10,815.000 



348, OOO 
78, 000 
168, 000 
73.000 
3. lOO 
200, COO 
5, 886, 000 
852, COO 
8, 224, OOO 

22, 000 
188. 000 
157, 000 

23, 000 



Acrep. 



937, 498 



21), 609. 93J 



12, OOO 
332. OOO 
1 1. 600 
61,000 
1^)8,000 
370, 000 
992, 000 
1,267, 000 
57, 000 
44, COO 

257, oo:) 

23, 000 



15, 130 
3, 900 
12. 000 
5, 630 
182 
10. 989 
298. 781 
51.017 
498, 424 
1,100 
10, 053 
8, 532 
1, 474 



14, 000 



19, 863,700 



t,052 
15, 229 
773 

3,699 
11,927 
19, 170 
57.341 
65, 309 

:\ 081 

2, 268 
14,941 

1,314 



Value of crop. 



777 



1,113, 993 



$334, 080 
72, 540 
161,280 
78.840 
3,627. 
210, GOO 
5. 944, 860 
1, C90, 560 
8, 964,160 
27, 500 
225, 600 
153, 860 
19, 090 



14. 520 
335, 320 
14, 263 
65, 920 
211,860 
351, 500 
1,061,440 
1, 038, 940 
40, 170 
45, 320 
269,850 
29,210 



l\, 000 



a 

cl 



O 



20,811, 335 



Summary for each State^ showing the amount, the number of acrcs^ and the vmue of each crop for 1868 — Contmued. 
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. States. 



Mftine.. 

JHew Hampsbire. 

Vermont 

MossaGlrasettB . . . 
BbodelslaiLd.... 
ConDectEcnt..... 

New York 

New Jersey 

PennRylYania ... 

Delaware 

Maryland 

YhiriDia 

Kortb.QarpliDa. .. 
SontDf Cflirblina. 

Georf^ia 

Florida- 

Alal}&ina. » 

MidBifisippi 

liOUiisiaiia 

Texas 

Arkaneas 

TenneBsce 

West Virginia 

Kentacky.. 

Missouri... 

lUiiaois..... 

Indiana 

Ohio 

JVncbigan 

Wiscontiia 

MlDDcsota... 

Iowa 

KnDsas .->■ 

Nebraska 

Califomia. 



POTATOES, 



Total. 



5,500,000 
3,950,000- 
4,800,000 
4,050, OGO 
700,000 
1,750,000 
25, 340, 000 
3, 670, GOO 
11, 852, 000 
345,000 
- 1. 205, COO 
1, 350, 000 
838.000 
150,000 
318,000 
18. 000 
3J0, 000 
442, 000 
325,000 
340,000 
350,000 
1, 180, COO 
575,000 
2, 100, 000 
1. 040. 000 
3, 800, 000 
3, 100, 000 
7, 2C0, COO 

5, 650, eoo 

3, 900. GOO 
3,250.000 
3. 370. 000 
850, OCO 
300,000 
2, 142. 000 



106, 090, 000 



Acres. Valae of crop. 



42.307 
29,924 
35.555 
34, 913 
6,930 
14, 957 
269, 574 
37,ft35 
134, 681 
4,600 
12, 819 
18,243 
11,026 
1,485 
3, 117 
163 
5,573 
6,800 
2,006 
5,573 
5,555 
16,164 
8. 333 
26, 250 
11.555 
53. 521 
35,227 
91, 139 
00,106 
50,649 
21,523 
35, 1C4 
10,000 
4, 545 
23,800 



1,131,552 



$4,290,000 
2,804,500 
2.880.000 
3.766,500 
749,000 
1,592.500 
19,258.400 
3.559.900 
11.022.360 
345,000 
1, 120, 650 
999,000 
745, 820 
232.500 
470, 640 
30,600 
513, 400 
640,900 
568,750 
510,000 
462,000 
885.000 
517,500 
1,407,000 
936. COO 
3, 078. 000 
2, 325, 000 
6, 048, 000 
3, 164, 000 
2,80^000 
1,982, 500 
2, 123, 100 
799, OOO 
315,000 
1, 199,520 



TOBACCO, 



Founds. 



4,161,000 



84,150,010 



7,053,000 
12,000,000 
150,000 
4, 617, OCO 
12,000 
16, 404. COO 
93, 600, 000 
41, 016, OCO 
102,000 
1,212,000 
480,000 
340,000 
126,000 
22,000 
111, OCO 
2, 521, COO 
40, 168, OCO 
2. 016. 000 
46, 400. 000 
10, 957, 000 
15,160, COO 
7, 237, 000 
11,000,000 
3, 430, COO 
76,000 
76, 000 
374. OOO 
130,060 
21,000 



Acres. 



320,982,000 



3,200 



4, 871 
15,000 
214 
5.596 
20 
29,292 
119. 540 
62, 429 
204 
2, 071 
905 
600 
160 
31 
238 
2, 801 
49, 285 
3, 299 
65, 815 
13, 165 
20, 026 
10, 265 
13,513 
-3,118 
101 
108 
482 
200 
40 



427,189 



Value of crop. 



*957, 030 



1.765.750 
1,500,000 
15, 750 
309, 300 
1.08O 
1,771,632 
7, 956, 000 
6, 849, 672 
17. 340 
363, 600 
134. 400 
95. 200 
41.958 
6,600 
35,520 
292. 436 
6, 587, 552 
344. 736 
5.892, 800 
1,238,141 
1,379,560 
759. 885 
836, OCO 
720, SCO 
15. 200 
15.200 
86.020 
28,600 
4,620 



HAT. 



Tona. 



1, 228, 000 
917. OGO 
1,010, 000 

1. 207, COO 

71,000 
883. 000 
4. 500,000 
486, OGO 

2. 448, OCO 

33,000 
219, 000 
226. 000 
186, 000 
86,000 
61,000 
8,500 
85,000 
42, 000 
41, 000 
17. 300 
9, 400 
152, OCO 
136, 000 
128. 000 
652, OOO 
2, 667, 000 
1,280,000 
2, 030, 000. 
1, 473, OCO 
1,274.000 
582, 000 
1, 400, 000 
118, 000 
35,700 
450, 000 



40,081,942 



26, 141, 900 



Acres. Value of crop. 



1^2a3,921 
917, COO 
-990,196 
881,021 
63.392 
767; 826 
4, 500, COO 
347. 142 
1,813, 333 
26. 400 
171,093 
185,245 
149,800 
90, 526 
61,000 
8, 500 
51, 204 
33. 600 
20, 5O0 
13.840 
7, 520 
121.600 
108,800 
100,787 
465,714 
1, 905.000 
948, 148 
1,561,538 
1.178, 400 
1,061,666 
415, 714 
933, 333 
81, 379 
19, 090 
338,345 



21,541,573 



$14, 736, 000 
12, 379, 500 
14. 645, OOO 
22, 172, 590 
1,420.000 
15,231,750 
67.500,000 
9, 234, OCO 
39, 168. 000 
660. 000 
3. 672, 630 
2, 933, ODO 
2, 790. 000 
1,462,000 

1, 335, 900 
178, 500 

1,636,800 
714. 000 
410.000 
173,000 
150,400 

2,356,000 

2, 040,000 
1,696,000 
7, 172, 000 

26.670,000 
14. 195.200 
28, 014, 000 ' 
22, 095, 000 
14. 014. 000 
4,074,000 
9, 100,000 
962,880 
192,780 
6,750,000 



O 

n 

o 

w 
w 

m 

OP 

o 



351,941.930 
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AGRICULTURAL REPORT- 



A general summary, showing the estimated guavtities^ number of acrcs^ nnd aggregate value 

of the principal crops of the farm in 18G8. 



PjfoduotB. 



No. of bushels. 



No, of acres. 



Value. 



Indian corn. 

Wheat 

Bye 

OatB 

Barley 

Buckwheat. 
Potatoes 



Total. 



Tobacco - - pounds . 

Hay - tons. 

Cotton bale*}. 



Total. 



90G, 527, OGO 
224, m, 60f) 
2iJi, 504, GOO 
254, 9G0, eOO 

e:>,8fia, 100 

i^J, 86.3,700 
X0(), 090, 000 



1,556, 879, 000 



320, 962, 000 
26', 141,900 
2, 500, 000 



34, 857, 24 G 
18,400, 1,^2 
1,651,321 
9, Gf)5, 7:i6 
t)37, 498 

l,i;]l,5o2 



67, 846, 472 



437, 189 
21,541,573 
7, 000, OUO 



96,816, i240 



$569, 512, 460 
319, 195,290 
28, 683, 677 
142, 464, 910 
29, 809, 931 
20, 814, 315 
84, 150, 040 



1, 194, 650, 623 



40, 081, 942 
351,941, 930 
225, 000, 000 



1,811,674,495 



Table showing the average yield and cash value of farm produc s per acre for the year 1868. 



Articles. 



Indian corn buBhols.. 

Wheat do 

Rye .,. do..*. 

Oatfl do 

Barley do., 

Buck%yhont . - do 



Avernge 
yield. 



25.9 
12.1 
13.0 
26. 3 
24.4 
17.8 



Average 
value. 



$16 32 
17 20 
17 37 
J4 74 
31 79 
le 68 



Arliclefl. 



Potatoes bn>;hcJs.. 

Tobacco p'jUii'is. . 

Hay I,-t{)ii:<. . 

Cotton , poundrf. . 

Sugar do 



Average 
yield. 



93.7 
751 

LSI 
160.7 
1,504 



Average 
value. 



$74 36 
93 82 
16 33 
;32 14 



Tabic showing the average yield of farrii products per acre for the year lc6S. 



Stntea. 



Maine 

New lla^rpslnre 
Vermont ... 

3l,!iod« Island ... 

('onnc'etJiint 

New York. .... . 

Ntiw Jersey 

l^eriD«ylva.nia. 

JJelawiire 

j^Jarylaud ...... 

Vir;;iniH 

North Cnroliuii . 
South Caroliua . 

G-coi"5rii". 

Floridii 

Alabama 

iSIiaaiHiiipiu 

LouiHiana ...... 

Texaa... 

Arkansaa 

Tennessee 

West ViTginiu 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

WiBconsin 

Minnesota 

Iowa 

KansaH 

Ne^irfLska 

California 



Bush. 
29.8 
35 
3r<.5 
37 
27 
34 

37. 5 

35 

25 

27.7 

]9.3 

14.3 

JO. 2 

12.7 

10.5 

10, 8 

17. i 

22 

25 

30.5 

25.3 

35 

32.7 

30.3 

34.2 

34 

34 

33 

33 

33.5 

37 

18 

22.9 
45 



Ihish. 
10 

11,7 

](i 

15. 5 
]4. 3 
J 5. 5 
14.6 
13.9 
12.8 
12 

10.2 
8.4 
5. 9 
5.6 
5.6 
0 

6.1 
9. 1 
7.3 
6 

13. 5 
6.6 

10.7 
8. 5 
14 

11.5 
11.2 
13 

12.5 

13 

15 

14. 5 
15.6 

15. 5 
20 



Dusk, 
15 

12.8 
14.8 
16. I 
16.6 
14.5 
15. 1 
13.5 
13. i3 
6.7 
12.1 
8.3 
7.4 

0.9 
10 

5.8 
10.5 
11.5 
11.8 
13,3 

9 

13.6 
1J.5 
18.5 
16.2 
14.9 
13.6 
18.3 
18.6 
20.6 
19 

20.8 
18.3 
14 



O 



Bush. 
22 
26.5 
30 
24. 1 
28 
27. 7 
26 

22 4 
2718 
8 
J.-? 

17.8 
i3 
9.7 
12.5 
II.. 5 
11.7 
15.3 
15 

26, 0 

22.5 

17.4 

24. 7 

22' 

32.9 

31.9 

20.5 

29 

00.1 

32 

36 

33 

25 

30.4 

30 



S3 



Bush, 
16.1 

21. 6 
23 
20. 1 
23 
20 
21.4 

22. 9 
21.4 I 
2 1 

23. 5 
15 
15.6 

9 

15. 5 
M. 3 
10. 1 

10 



Bush. 
23 
20 
14 

13.2 
17 

18.2 
1\\ 7 
10.7 
16.5 
20 

18.7 
18.4 
15.6 



11 
11 

IB. 3 
17.2 
16 

24. 2 

25! 8 
20.5 



1 



1 



22. 
23, 
24 
25 
26 
23 
25 
28 



11.4 

21.8 

15 

17.3 

16.6 

19.3 

17.3 

19,4 

19.5 

19.4 

17.2 

17. 5 



18 



Bush. 
130 
132 

135 
116 
101 
117 

94 
97 
88 
75 
94 
74 
7G 
101 
102 
110 
61 
65 
162 
61 
63 
73 
69 
80 
90 
71 
88 
79 
94 
77 
151 

m 

85 
66 
90 



o 



Pounds. 



1,300 



1,450 
800 
700 
825 
600 
560 
783 
657 
500 
585 
530 
566 
783 
700 
466 
900 
815 
611 
705 
796 
757 
705 
814 
100 
750 
700 
775 
60O 
525 



Tons. 
1. 02 
1 

1.02 
1.37 
L12 
1. 15 
1 

1.40 
1.35 
1.25 
1.28 
1. 22 
1.25 

0. 95 
1 

1 

1.65 
1.25 
2 
1 

1.25 

1. 25 
1. 25 
1.27 
1. 40 
1.40 
1.35 
1.3f 
1.25 
1.20 
1.40 
1.50 
1.45 
1.87 
1.33 
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Table showing the average cash value of farm products per acre for the year 1868, 



Statc8. 



Matiift 

New Hampsliire . 

Vermont - . 

Massachusetts ... 
Ehode IdiaDd — 

GoQiiecticut 

New York.-:,--. 

New Jersey 

PenoBylvaoia..-- 

Delaware 

Maryland 

Yirgin la... 
Nortb Carolina-.. 
SoiUh Carolina . . 
Georgia 

rlorida.,... 

Alabama ........ 

Mississippi....... 

LouiMana 

Tesas 

Arkansas 

TenneHiiee 

Westyirglnla... 

Kentucky 

MiflBOuri.-- 

IlllnoU 

Indiana ....... . 

OMo., 

Mlobtgan..;....^ 

'WUconBin 

Minnesota... ». • 

lowa..*^.. 

Kansas......... 

NebraBka. * 

California ....... 



i 



$41 12 

50 05 

51 59 
48 R4 

44 55 

45 90 
35 84 
37 12 
35 00 
21 25 

24 09 
14 66 
a 15 

10 20 

11 55 

14 60 
9 28 

12 65 

16 50 

15 50 
19 21 

12 39 
26 25 
15 36 

17 27 

14 70 
17 6B 
SO 40 

25 08 
19 14 
21 44 

13 69 
17 82 

15 80 
45 00 



$24* 00 
26^1 

36 16 

37 20 
31 46 
31 00 
30 36 
29 32 
25 34 

23 80 
21 31 
15 96 
U 80 
12 60 

12 :n 

24 75 

12 07 

19 93 
18 25 

13 50 
27 00 

12 40 

20 U 

15 61 

20 86 

13 80 

16 80 

21 45 
20 50 
13 00 

12 45 

13 77 
SI 06 

14 88 
20 60 



$24 15 

20 22 

21 16 
26 72 
30 71 
21 46 
20 68 
20 25 
17 42 

9 38 

16 33 
9 79 
9 54 
7 90 

11 73 

17 50 
9 80 

20 68 

21 85 

18 76 
14 09 
11 25 

16 59 

14 03 

17 76 

15 06 
15 79 

15 50 

19 72 

16 74 
14 00 
16 15 
21 42 

18 30 

19 60 



O 



$18 04 

20 14 

22 50 

21 69 
21 56 
32 71 
19 24 
15 45 

17 79 
4 80 

11 52 
9 61 
8 45 

8 24 

9 87 
n 50 
10 29 
15 45 
24 00 

23 94 

18 00 
10 96 

13 59 

10 56 

14 14 

12 44 
12 19 

14 50 

15 05 

15 68 
17 28 

11 55 
14 25 

16 41 
2L 00 



$20 28 
31 75 
33 12 
31 35 
36 80 

25 20 
3B 09 
35 49 
35 09 
29 28 

28 67 
15 00 
19 50 

17 10 
33 32 

29 60 

18 48 
14 00 

'23*76 ' 
23 10 

26 16 

31 99 
26 72 
42 10 

35 08 

32 18 

33 07 

36 34 
32 40 
28 50 
32 24 
22 54 
35 25 
28 84 



P3 



$22 08 

18 60 

13 44 

14 25 

19 89 
21 84 
19 89 

21 37 

17 98 
25 00 

22 44 

18 03 
12 94 



13 79 
22 01 

16 45 

17 81 

17 76 

18 33 

18 51 
15 90 

14 98 

19 98 
18 06 
22 22 
14 12 
18 00 



c4 



$101 40 

93 72 
81 00 

107 88 

108 07 
106 47 

71 44 

94 09 
81 84 
75 00 
87 42 
54 76 
67 64 

155 55 
150 96 
187 00 
92 11 
94 25 
283 50 

91 50 
83 16 

54 75 
62 10 
53 60 
81 00 
57 51 
66 00 
66 36 
52 64 

55 44 

92 11 
60 48 
79 90 
69 30 
50 40 



J299 00 



362 50 
100 00 

73 50 
66 00 
54 00 

60 48 
66 55 

109 71 
85 00 
175 50 

148 40 
158 48 
260 73 
210 CO 

149 12 
104 40 
133 66 
104 48 

89 53 
89 94- 
68 88 

74 02 

61 86 
231 00 

150 00 
140 00 
178 25 
143 00 
115 50 



$12 24 

13 50 

14 79 

25 16 
22 40 

19 83 

15 00 

26 60 
21 60 
25 00 
21 46 

15 86 

18 75 

16 15 
21 90 
21 00 
32 00 
91 25 

20 00 

12 50 
20 00 

19 37 
18 75 

16 82 
15 40 
14 00 
14 97 

17 94 

18 75 

13 20 
9 80 
9 75 

11 83 
10 09 

19 95 



Taik showing the total average cash valv£of the above products per acre for the year I8681 



States. 



Maine .......... 

New Hampsiilre 
Vermont 
MaBBacbusetts... 
Bbode iBlAQd... 
CannGQtlcttt .... 

New York 

New Jersey 
PennsylYanla - 
Delawaro....... 

Maryland Z..... 

Virginia..-.-... 
Nortb Carolina . 
Soutb Carolina . 

Georgia - . 

Florida 

Alabama 

MlBBiiislppl 



Average value 
per acre, 



(16 72 

18 03 

19 54 
29 96 
32 70 
24 79 
21 49 
26 46 
S3 58 

14 Dl 
Ul 16 
16 59 
13 92 
10 93 

12 13 

15 60 
9 97 

13 17 



States, 



Louisiana.... 
Texas ........ 

Arkansas 

Tennessee .... 
West Virginia 
Kentucky..-,. 

Missouri 

Illinois , 

Indiana 

Ohio 

Hlcbigan 

Wiaconaln .... 
l^nnesota .... 
Iowa 

Kansas 

Nebraska 
California-... 



Average value 
per acre. 



$17 30 

16 11 
20 18 
14 48 
22 19 

17 20 
17 92 
14 52 

17 OL 
20 10 
81 00 
14 84 
14 62 
13 28 

18 62 
16 35 

.22 86 



00]srDITIOir AND NTJMBEES OF FARM STOCK 

The mildness of the present winter has been favorable tb, health and 
condition of all kinds of farm stock. In the more northern States there 
have been few sudden changes of temperature, few alternations from one 
extreme to another, and very little weather of much severity or discomfort 
to the denizeni^ of tJiebarn and stock-yard. The reported Ipsses ftom 
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diseases of all kinds are less than for any year since this record has 
been systematically kept, showing conclusively that all cattle diseases 
are far less the result of climatic causes, or of feeding upon injurious 
plants and unwholesome fodder, than the efcect of starvation, exposure, 
and neglect. 

The condition of cattle, as compared with their status last year, is 
improved, except in Florida, Alabama, Mississippi, Kansas, and Nebraska. 
Cases of pleuro-pneumonia are reported in the vicinity of the cities of 
New York, Philadelphia, Baltimore, and Washington. The Spanish 
fever, communicated by southern cattle, caused a brief season of panic, 
and occasioned heavy local losses at points of reshipment in Kansas, 
Missouri, Iowa, Illinois, Indiana, and to a smaller extent eastward to 
the Atlantic coast. Abortion has been somewhat prevalent on dairy 
farms of the middle and eastern States. Black tongue, black leg, hollow 
horn, and a variety of "distempers," "murrains," and other undefined 
forms of disease are reported, but not to the usual extent. Less than 
one county in ten of the entire number reported the prevalence of dis- 
ease, further than the slight ailments whicli rarely prove fatal. Not a 
county in Ohio or Michigan furnishes evidence of the existence of unusual 
disease among cattle. 

Those States in which winter shelter is not provided are marked by a 
lower condition of farm stock, and a higher rate of mortality, than Maine 
or Minnesota. The southern States, the best portion of the country for 
stock-growing, have almost literally no ]>rovision either for feed or shel- 
ter in any portion of the year. As a business, stock production there is 
little more than an appropriation of spontaneous growth, costing neither 
money nor labor, except in the in-gathering or harvest. 

The reports relative to sheep are not so favorable. The wool business 
has been comparatively unprofitable of late, and the inevitable result is 
neglect, short commons, a supply of moldy hay, and the roughest treat- 
ment^ in too many instances resulting in leanness, weakness, and the 
insidious approaches of diiseasp. Where they have been suitably cared 
for they are healthy, and as Merinoes are in present disfavor, disease is 
mainly among flocks of that breed. Were it not for the culling process, 
by which several millions of the poorest (sixty thousand in some cases 
in a single county) havo been remorselessly slaughtered for their pelts 
and the small modicum of fat that could be drained by hydraulic pressure 
from their juiceless carcasses, the ravages of disease would have proved 
far greater. This weeding out of the victims of poverty will result bene- 
ficially in elevating the average of healtli and condition. Wool-growers 
whose fears have overcome their judgment and caused the depreciation 
of their flocks or the abandonment of their business, will ere long reoret 
their hasty action. Already a reaction has commenced : prices of wool 
are stifi(3mng, and the value of sheep is slightly advancing. If there is 
no legislative interference with the growth or manufacture of wool a 
better day will soon dawn, and the time will prove auspicious for enlaro-iup- 
rather than abandoning the production of wool. * ° 

The States in which the comparison, in point of condition, is unfavor- 
nble with last spring, are Maine, New Hampshire, Vermont, Alabama, 
Mississippi, West Virginia, Missouri, HUnois, Indiana, Ohio, Michigan 
Wisconsin, Iowa, and Kansas. The losses from disease, dogs, wolves 
and freedmen and other plunderers in the South, together with the depre- 
ciation from toghtering for pelts, present an unfavorable comparison 
with the previous year in almost every State in the Union, and represent 
a total reduction m numbers of not less than 4,000,000. Yet all these 
Josses exclusive of the voluntary destruction of sheep for their wooi skins 
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and fat, make an aggregate of loss no greater tlian that of tlie previous 
year. 

Horses^ being valuable, are generally well fed and stabled, and appear to 
have been remarkably exempt from disease the past year. G-landers, 
whioh became so prevalent in the territory swept by the ravages of war, 
Is a disease yet dreaded, though far less common than in 1860 and 1867. 
Blind staggers is yet common, especially in miasmatic localities; char- 
bon is fatal in Arkansas and elsewhere in the southwest ; lung fever and 
other diseases are occasionally reported. 

•The following notes, furnishing briefs of the most noticeable data 
received, will give an idea of the extent and character of the diseases of 
farm animals during the past year, though the returns are necessarily 
deficient in veterinary accuracy : 

DISEASES or CATTLE. 

For several years past there has been some loss of cattle in mountain 
pastures of Hew Hampshire, from some unknown form of disease. The 
cattle are generally found dead before any appearance of sickness has 
been observed. A few cattle in Massachusetts have died from eating 
" smut corn.'^ Pleuro-pneumonia has been very fatal for the past twelve 
or fifteen years in Eing^s County, New York. Since vaccination has 
been practiced, the loss has been diminished greatly. 

A new disease prevails among milch cows in Erie County, New York. 
Symptoms: watery eyes, yellow matter running from nostrils, breath- 
ing heavy, blood passing from the intestines, cramps, resulting in death 
in eight to twelve hours. A few cases have been saved by giving calo- 
mel in doses of twenty to thirty grains, in cold water, once in three or 
fourhouxs. 7 

It is remarked in Pennsylvania that disease among horned cattle, so 
desti^uctiye during the last few years, has almost entirely disappeared. 
The principal remedy applied appears to have been simply a complete 
renovation of barns and stalls, ventilation and free use of lime, and 
a regular, healthy diet. 

^ Pleuro-pneumonia Ms prevailed considerably in Delaware County, 
Pennsylvania, proving fatal to animals first attacked, but becoming 
milder, so as to admit of treatment in subsequent cases. 
Oar correspondent in Baltimore County, Maryland, says: 

Wo have had tlio plenro-piicuTnonia in our county aroon^ cattle climng the past three 
years. The malady "has l)oon very destructive, some individuals losing almost their 
entire herds. The disease is of a hig;hly contagious character, and the- most sldUfal 
cattle surgeons are xmahlo to control it. The losses have Leon much lighter during the 
pa^t year. Sixteen valuable Ayrsliiro cotvs perished In one stable ; aiew other losses, 
varyfiag froixi flvetofiffcoon, occurred. Inmost of the stables whex^e the disease prevailed 
with great virulence the previous year it has subsided; owiuff to a strict quarantine. 
The caveful isolation of the infected herds had the desired efibot iu roduoing the mal-* 
ady to a much smaller scale. 

Plenro-pnemnonia attacked one lierd in Prince George County, Mary- 
land, and four or live died. The remainder iverc ^ent to Washington for 
heef\ and the disease did not spread. 

In Lawrence County, Indiana, tUere kas been considerable mortality 
among calves weaned in the fall, dying during the winter with bloody 
diarrboB.a. . After death there was found underneath the skin a quan- 
tity of yellow serum; and even before death this yellow serum would 
coILect iu dependent portions of tha body, where there was loose skin, 
as under the jaw. About half of the calveS that were attacked died. 

The inhumanity disclosed in reports of losses from want of shelter,'' 
from starvation,'' and from "small quantity of food," is sickening 
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and disgusting to any one possessed of £i single kindly impnlsG. There 
is no portion of tlie country where shelter and feeding are not requisite 
at times. In 'Pexas^ where cattle grow and thrive by millions, are places 
where, during the present season at least, fully twenty per cent, die in 
the latter part of the winter and early spring from poverty." It is gTati^ 
fying to remark^ amid the general neglect of this latitude, that in one 
county in Georgia " those that have been housed look well,'' and that 
in another they are better than usual from being cared for.'* 

THE SPANISH FEVER. 

The ravages of the Spanish or splenic fever were gTeater last season 
than ever before,' The mode of transportation, by steam eastward from 
the frontier railway stations, and up the Mississippi river in steamboats, 
brought the contagion into the heart of the country and disseminated 
it from the Mississippi to the Atlantic. Formerly it was confined 
to the frontiers, the length of time elapsing in travel on foot sufficing 
to eliminate the virus of the disease from the sj^stems of the emigrat 
ing cattle before their arrival on the banks of the Mississippi. 

A few cases are reported in the eastern States — ^iii Ifew York, Kew 
Jersey, and in Lancaster County, Pennsylvania. 

In Ohio, slight losses were suftered in Hamilton County; six head, 
among two car loads, in Wyandot; a few cases in Greene, Mercer, and 
Hancock. 

In Indiana, from four to six hundred cases in Benton County; two 
droves wore destroyed in Jasper County ; one hundred deaths are 
reported in Marion, and losses arc given in "White, Newton, and Hen- 
dricks. 

In Illinois, among other reports, are losses in Pord County of five hun- 
dred head; one hundred in Grundy; large numbers in Champaign, 
(valued at $150,000 at least;) forty in Douglas; nineteen in Clinton; 
and small losses in Massac, Pulaski, Effingham, Cook., Iroquois^ Macon, 
Pope, Morgan, Alexander, St. Clair, and Du Page. 

In Missouri heavy losses occurred; in St. Louis there were one thou- 
sand four hundred eases of cows and three hundred of heifers ; in IsTewton 
the loss numbered three hundred. In many other sections of the State 
the disease was more or less prevalent, as in McDonald, Butler, Clark, 
Polk, Bates, Cass, Henry, Montgomery, Benton, Mississippi, Cedar, 
Dade, and Hickory ; but the details of these returns, together with 
those of other States, are reserved for a more complete history of the 
outbreak. 

Five western cattle died of Spanish fever at MiUerton, Dutchess 
County, Kew York, where they were quarantined. The infectidn did not 
spread. 

A large nuinber of Texas and Indiana cattle were brought into the 
cattle yards and abattoirs in Hudson County, ITew Jersey, la^t August, 
sick with Spanish fever. The State Agricultural Society forbade any 
more being brought into the State. Those sick were- quarantined, 
and after a thorough examination were put into rendering vats and the 
yards and pens disinfected with carbolic acid. No disease afterward 
appeared. Three inspectors were appointed by the State society, who 
quarantined all the suspected cattle on arrival; and when it proved 
sickness from any infectious disease they were killed and put in the ren- 
dering vats. 

A lot of western cattle were driven through Westmoreland County, 
Pennsylvania, last summer, stoiiping over night on a farm three miles 
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south of Greensburg. Bigtit or ten head took sick during tlie niglit, 
and were left with the farmer to be killed. The symptoms were said 
to be those of Spanish fever. 

Beports of the existence of this disease have come from Georgia, but 
the symptoms are not snfflciently defined for its absolute identitication. 

Our Lamar County (Texas) correspondent states, as the result of his 
observations in Texas and other States^ includmg Illinois at the time of 
the greatest virulence of the disease there, that there is no such disease 
in Texas, or south of the latitude of middle Tennessee or Arkansas. He 
mentions the fact that hundreds were herded for months on Grand 
Prairie, Arkansas, at the season of the highest excitement in Illinois, 
without disease among either Texas or Arkansas stock. The following 
points are indicated as the result of his observations : 

1. That it did not show itself until the very hot weather that visited 
that section, although Texas cattle had come in nearly two months 
before. . 

2. That Texas cattle were free from any signs of disease^ and improved 
rapidly on arrival. 

3. That, although healthy, they left disease behind themj and all 
home cattle feeding upon the same pastures or drinking at the same 
fountains were in danger of the contagion. 

4. That removal to new pastures and clean water would stay the pro- 
gress of the disease among those not yet affected by it. ■ 

6. That native cattle would not take the disease from running on new 
pasture with other native cattle, although the latter might be suffering 
and dying with the disease. 

.6. That the disease^ its mode of action and of communication , and the 
remedies, were mysterious. 

It is reported from Tayette County, Texas, that Spanish fever only 
prevails among unacclimated animals. A teaspoonful each, of spirits of 
turpentine, copperas, and sulphur, is claimed there to be a certain cure it 
given in time. 

The following extracts, from detailed reports pubUshed in the Monthly, 
give an indication of its prevalence in the central portions of the west: 

3\USS0UJU. 

2(ewtQn C?0if?]i2f.— Prevailcid during the sumiuor iiud fall. Loma not over tliroc Uundred 

MoDonaU Cmnfy-'-'Fiyo cent, of. all native cattle Imvo beou lost, Texas cattle 
do uot sulfer nvlcm tliero is an admixture of more tlxan oue-lialf native blood. Eome- 
dios prove unavailing. 

CUrh C^mnfi/.— Has visited isomo portions of tlae county. 

BuU&r Oouwtj/.— Tliroe cases reported. Remedy used: a drench made "by mixing hall 
a pound of Epsom salts witb a strong decoction of peacli-treo leaves — one quart of the 
latter. 

Folk County.— In tlie eastern part of the coxmty^ in August; from the passage of Texas 
cattle through that section. 

SU Louis Cowniy.— Fourteen hundred milch cows and two hundred and fifty to. three 
hundred heifers atid steers lost by this disease. 

Bate8 County.— To some extent, but less th an in years past. 

Cms County, — Few losses this year, as diligent watch has been kept against droves, 
Menry Couniy,—Lom two hundred to three hundred head. 

Montgomery Cowttf i/.— Forty-fiye head lost last autumn. Only three of those attached 
recoyered. 
S&nton County, — A fe^y isolated cases. 

Mississippi Cown^j/.— Slightly ; brought in from Cairo, Illinois, by Texas cattle. Loss 
forty head. > 
Cedar County. -^k few cases imported ^yith southern cattle. 

Bade Oomfj/.— During the summer and fall, along the highways where loxas cattle 
stopped to graze ; the loss yras twenty-jGlye per cent. 
Hickory Vmmty.-^To some extent, but no new facts noted. 
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Champaif/n CoimUj, — Our corrcsiiondent says: "Spanisli fever lias prevailed in tliis 
county, commencing on the 27tli day of July, 1868, and cattlo have contiuuod to die of 
tlie same disease up to January 1, 1839. In this township the loss is ninety per cent, ; 
entire county, seventy-five per cent. It is a Wood disease ; the blood under a powerful 
glass proves this. It has heeu argued, and tried to bo proven, that it is a disease not 
easily taken. I now have in my possession a large amount of evidence from good men, 
showing it to he a disease very easily given. A number of cases can bo civen where 
the only exposure was by driving a short distance over the road where the Texas cattle 
had passed from tame pasture to barn lots, tlie natives being kept up all the time only 
when in transit from lots to pasture. Blood examined in the earliest stages of the dis- 
ease shows a diseased condition of the same. As the disease progresses from day to 
day the blood, examined by a good glass, shows the gradual destruction of vitality, and 
at dissolution is a mass of putridity." 

Clinton Co j^u^f/.— Spanish fever among the cattle; loss nineteen head. 

Douglas Count}/.— Voitj head lost from Spanish fever in one neighborhood through 
which Texas cattle passed. 

Iroquois CoxinUj, — Siianish fever has prevailed. 

Macon County, — No cases except those that came in contpct v/ith one lot of Texas 
cattle, 

Massac County. — ^A few cases, supposed to be Spanish fever. 
J^ope County.— Sj^anish fever in one locality for a short time. 

Morgan Comity —A few drove cattle died, but more from ill usage than Spanish 
fever. 

Alexander Co?i«ft/.— Spanish fever prevailed in Cairo, but did not get into the country. 

Cook County.— Somo Spanish fever in the south part of the county, from contact with 
cattlo shipped to Chicago. 

Effingham Coirnti/.— Spanish fever killed a few cattle in one neighborhood, where some 
Texas cattlo were herded for a short time. Loss small. 

Ford County.— Loss about five hundred head; a majority of them cows, 

Grundy Cown^i/.— Spanish fever in one town ; loss about one hundred head. 

Ihilashi County.— A few deaths from the passing of Texas cattle. 

St. Clair County.— A few head have died from supposed Spanish fever. 

Dii Page County.— Ono man lost eighteen head by Spanish fever. 



Marion Count7j.—Aho\\t one hundred head died of Spanish fever. 
White County.— Soma loss from Spanish fever. 

JBenion County.— Fvom four hundred to six hundred head of native cattle have died 
iTom fepamsh fever In a neighboring county a herd of diseased cattle were driven 
about eight miles along a road, and, the wind being from the south, cattle alonff on the 
north side of the road took the disease,- without either being driven alonff tSe road 
travelcjl by the Texas cftttle or drinking water that had been exposed in anv manner. 
Ihese lacts induce the belief that the disease was communicated by the wind The 
Texas cattle vy^ere talcen right off the cars and driven oloiicr the road 

MrMdricl^ County.— Bj)timsh fever in a few places. Comparatively little loss. 

^eloton Count^.-Eight to ten head died of Spanish fever, taken from a drove of Texas 
cattlo driven along the road. 

dro^ToTTeS??^^^ ^'^'"'^ ^^'^""''^ ^""^^"^ ''^^''S a road traveled by a 

OHIO. 

wiSSd^n^Sc ""^^^'^^ ^"^"^ "^^^^ ^"^^"^^ that have come iu contact 

Wyandot County.— Loss six head, in two car-loads brought from Chicao-o 
Greene County.— Tc^u to twelve native cattle died. Disease taken from'^Texas cattle. 



saml doS ^""^ prevailed to a great extent. Loss over six thou- 

trfJf nf T ^^^^l^J^— Ten head of oxen died of Spanish fever last i^all, after feeding on the 
track of Texas herds. A few cases recovered ^^^^^^ 

her^fuTinsZlSntev'''"' """"^ '''' "^^^^^ '^^^tlo have died 

Wyandot Cownsfy.— Six fatal cases in tlic faU ; contact with Texas cattle. ' 
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DISEASES OP nOESES, 

. Horses liaye been comparatively free from disease during tlio year, 
Glanders, so prevalent after tlie close of the war, is now scarcely to be 
found. Pneumonia has caused some loss in New York. Pennsylvania, 
Dlinois, and Missouri. Blind staggers Ixas been somewnat fatal in the 
south and west. Less fatality is reported in the southwest from " char 
bon^^ than for several previous years. In Clinton Oountyj Illinois, forty 
or fifty abortions occurred among mares. Other diseases are mentioned 
in various localities, as diphtheria, putrid sore-throat, inflammation of the 
liver, the *4oiu disease," and other diseases known only by reported 
symptoms. 

DISEASES OF SWINE. 

The losses from ^^hog cholera," though less than last year, are very 
heavy in the south and west. In New England and ITew York it only 
appears among western droves. Pennsylvania has been nearly exempt. 

In Virginia it has prevailed in a few counties, and in the Oarolinas 
pretty extensively, in some counties the loss reaching thirty per cent. 
Similar reports come from portions of all the Gulf States. In Kentucky 
and Tennessee, where corn, hogs, and distilleries abound, it is still worse. 

The details have been annually presented ad museamy and we propose 
to omit those of the present year, giving only an idea of the extent ot 
the loss in the districts most infected. 

In nineteen counties in Tennessee, in which were 641,080 hogs in 1860, 
the loss in#1868 was about 140,000, according to the percentages of loss 
returned from the several counties; in twelve counties^ in Kentucky a 
loss of thirteen per cent., or 44,000; in nine counties of Indiana a loss 
Of fifteen per cent., or 47,000— an aggregate loss of 231,000 swine in 
forty counties, averaging to each county 5,775. 

DISEASES OF SHEEP- 

Foot-rot, scab, and rot are reported in all sections of the country to 
a greater or less extent, causing a small percentage of mortality, vary- 
ing in proportion to the degree of neglect suffered. 

The reduction of numbers during the winter, in the general slaughter 
of ouUs for pelts and tallow, relieved the flocks of the country of the old, 
weak, and diseased sheep, and left those remaining in better condition, 
and with a better prospect of health and needful attention. 

In Kennebec County, Maine, a fatal disease of the head and throat 
appeared. It was attended with loss of appetite, th.e flesh and skin 
became a dull green, and death ensued in a few days ; decomposition was 
^apid, and the odor fearfully fetid." Scanty pasture in the fall, and 
poor condition, were assumed to, bo i>redisposing causes, Merinoes were 
principally afifected. 

In parts of New Hampshire great fatality among sheep has been 
reported, A disease called "water garget-^ has been slightly prevalent 
in Merrimack County. 

, It is stated that in Hampden County, Massachusetts, three-tenths oi 
the lambs have died from want of natural food, many of the mothers 
having little milk. 

A flock of one hundred and fifty lambs in Winnebago County, Illinois, 
dropped in May, did well until a few days after the hot term in July, 
when many of them were taken with severe purging, as in cholera j a 
few, without purging, wandered arouLnd in a small circle, nibbling grass 
and dirt. Ali of the latter and most of the first cases died in a few 
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hours after being attacked. Tliey commenced dying at the rate of two 
or three a day the first week, increasing to four or live a day in the third 
week, wlien they were taken from the ewes. Eighty were driven to 
another pasture; the remaining twenty-four, affected with the appear- 
ance of dysentery, were put in the sheep-barn and treated for that dis- 
order. Of the latter nine died; of the former, but one. None of the 
sheep were affected. 

A great many lambs died in Monroe County, Ohio, many of them 
apparently in good order. The mortality was greatest when the drought 
was most severe last summer, and the grasshoppers most abundant, and 
many think the excrements from the latter on the grass were poisonous. 

In a flock in Houston County, Minnesota, occurred several cases of 
sores under the shoulder, iu one or two instances involving face and 
legs, emitting watery matter and a noisome odor. One died after suf- 
fering two years. Sulphur proved to be a partial remedy. 

LOSSES AND DEPREDATIONS BY DOGS. 

Letters from correspondents in every section of the country lament the 
ravages of dogs, the many losses incurred by the killing and maiming of 
sheep, and especially the? far gTcater loss in the repression of wool-growing 
and the prevention of efforts for its extension into regions peculiarly 
adapted to the business. Millions of acres of herbage, suited to the wants 
of fine- wool sheep in all portions of the United States, are annually depas- 
tured partially, or not at all, and left to decay and waste, for want of ani- 
mals to consume the abundant spontaneous growth. Millions of dollars 
are thus annually lost to the production of the country. The following 
quotations are merely samples of statements from every quarter : 

Hartford County, O'owi.—"3?ormerly every farm kept from twenty to 
three hundred sheep; now there are very few, the dogs having driven 
them all out." 

Baltimore County, ilfiZ.— "Many sheep are annually lost bv the ravages 
of dogs." 

Monroe Comty, West Fa.— "Loss by wolves and dogs ten per cent 
annually." 

Burlte County, K C— " Were it not for the dogs, sheep-raising could be 
carried on with very little cost and trouble in this section of our State." 
Orarige County,— A great many sheep killed by dogs. We wish Con- 
gress would impose a tax on all dogs." Stanly County.—^'' Sheep-raising 
would be profitable but for the depredations of dogs." 

Stewart County, "^fot raised on account of dogs: twenty dogs to 
one sheep here." 

Futmm County, Fla.—'^The raising of sheep here is impracticable 
from the fact that nearly every negro and manv whites keep a lot of 
half-starved curs, which they call "hunting dogs," but all the evidence 
of their hunting qualities that 1 have yet seen is that they -mil destroy 
a flock of sheep in about twenty minutes." 

Giles County, Tewn,— "The dogs, 'curs of low degree,' have played 
havoc with the sheep. O for a dog law! A neighbor of mine lost 
thirty-five fine Southdowns in one night, among them two -bucks worth 
one hundred dollars each, either one worth more than all the dogs in the 
county." Ferry County.— .^^ Bogs kept in a stai-ving condition prevent 
success with sheep. Otherwise wool-growing might be profitable " 

Livingston Coxmty, iTj/.— "Wool-growing would be profitable if it were 
not for ravenous dogs." 

Monroe County, OMo.— "Dogs ha^^e been very bad on sheep. One 
farmer lost sixty in one night." 
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Earrison doun%Ind, — ^^Tlie townshii> trasteeof Oorydoii has paid 
out to farmers^ for loss of sheep by dogs for the year ending March 1^ 
three hundred and ninety-eight dollars, at the rate of two dollars per 
head. The amounts paid out by the other townships would probably 
make a total of one thousand dollars for the county.'^ Spencer County. — 
" Lost one thousand sheep by dogs — more than ever before.^^ 
Douglas County^ JH.— ^^Lost two hundred sheep by dogs,'^ 
Stearns County ^Minn, — The most serious obstacle to successful sheep- 
raising is the multitude of worthless dogs, which threaten to exterminate 
thesheep.^^ 

Lee County^ Iowa. — Without legislative protection from dogs^ wool 
in our State cannot be made profitable at present prices.'^ 

Atchison County ^ Kansas,— Some of our farmers have disposed of their 
flocks mainly in consequence of the destruction by dogs and prairie 
wolves. Dogs are quite numerous and the greatest nuisance, and I think 
our legislature should tax them heavily." 

The following statement represents the losses from dogs in Ohio dur- 
ing ten years, so far as they were returned by assessors : 



Sheep Jcillcd or ivjured. 



YearB. 


Number 
killod. 


Value. 


Number 
iujured. 


Value. 




60, 530 
40,780 
41,979 
31,750 
36,778 
32, 175 
30, 716 
31,118 
27, 175 
34, 141 


$1.09, 661 
74, 753 
77, 170 
75, 000* 
101,561 
166, 607 
130, 069 
112, 367 
89, 797 
92,713 


36,441 

23, 409 
22. 750 

24, a54 
24, 972 
22, 657 
21, 037 
21, 681 
17.128 
19,416 


$37,097 
24, 842 
25, 288 
30,000* 
34,786 
39, 419 
44,026 
41, 729 
32,208 
31, 114 












3864.., 


1865 








357. 154 


1,029,698 


233, 745 


340,509 



Thm the average for this period is 35,715 killed per annum, and 
23^374 injured; the annual average losses, respectively $102,969 and 
$34j060--total, $137,019, In Iowa, in 18GG the loss sustained, so far 
a« reported by assessors, was $S2,G1G from sheep killed, the total stock 
of the State being 1,598,226. The same ratio would make the loss in 
' the •United States $2,080,000, without counting the damage from 
maiming. 

The loss of ITew York, in 1862, as estimated by Secretary Johnson of 
the State Agricultural Society, was 50,000 sheep, worth $175,000. On 
this basis the loss in the United States would amount to $2,000,000, 

Eeturns made by correspondents of this department in 1866 from five 
hundred and thirty-nine counties give an aggregate of 130,427 sheep 
killed, or an average of 242 in each county. On this basis the number 
killed in aU the States would be about half a million. 

Similar returns, in 1867, from three hundred and eighty-nine counties, 
report a total of 78,375 sheep kiUed, an average per county of 201. The 
proportion of loss is greatest in the southern States, where the business 
of wool-growing needs most encouragement and promises the mcst sue- 
cessfal results* The average numbers killed per county in the counties 
reported are greatest in the following States : In Mississippi, 569 per 
county J Texas, 372 per county; Tennessee, 331 per county; ^Tew Jersey, 
287 per county; Ohio, 263 per county; Iowa, 261 per county; Missouri, 
253 per county; Indiana, 252 per county. 
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The Oliio average is for twenty-two counties^ and is less tlian the 
average for tlie entire State, whicli was 383 per county by the assessors' 
returns for 18G7. . 

A careful analysis of tliese facts, and of otlier data of similar purport, 
justifies the estimates previously made in these reports of an annual loss 
of two millions of dollars in sheep killed; and nearly a million in injuries. 
The loss is equivalent to the value of six millions of pounds of wool. It 
is a tax of two per cent, upon the total sum invested in sheep — a tax 
greater than the average levied upon farmers by the assessors for county, 
State, and national purposes combined. Such a burden is intolerable— 
a drain upon the prolits of industry that should speedily be checked. 

There are not less than six millions of dogs in the country, of which five are 
utterly worthless, destroying food worth many millions of dollars, commit 
ting serious depredations uponfarm i)roperty, and repressing and depress- 
ing wool industry to the injury of business and the loss of national wealth. 

Will not our national legislators heed the call from every State in the 
Union for the levy of a national tax upon dogs '? Great Britain has for 
a long period levied and collected such a ta-x ; other countries include it 
in their tax lists. There is no nation in which a gTcater necessity exists 
for such taxation. A uinform tax of not less than two dollars per head 
should be required. Its i]illuence would be in every way salutary. 
Losses of wool-growers would decrease, and the business be extended 
into localities where it is now unprofitable. Mongrel curs too wortMess 
to be clniined by owners would be sacrificed, useful dogs would be pro- 
tected, and canine tribes would experience an improvement gratifying 
to all v/ho appreciate the desirable qualities of the race, and a nuisance 
would be abated to the benefit of all and the injury of none. 

Table skowifig the total vulm of live stock in ihc following States in 1860, February I, 1S68 

and Fcbnianj 1, 1869.' 



StatcB. 



Maine , . , 

New Hampshiro 

Vermont 

Mnssnchu3clt3 .. 
Rbocla Islnnd ... 
Connecticut .... 

New y oik 

New Jtjrsey 

PcinDsylviiiiia... 

Dclawaro 

Marylaud 

Virginia. . , 

North Ciiroliiia , 
Soiitli Ciiroliuti . 

Georgia 

t'loridfi 

Aiabnma 

MiBsiBBippi 

Louisiaua . 

Texaa 

Arkansan 

TenuesHeo 

WcHt Virffinia . . 

Kentucky 

MisBouri 

lUinoifl 

Indiana 

Oliio 

Michigan , 

WiaconBin 

Minnesota 

Iowa 

Kanaaa . , 

Nebraska 

California 

Total.... 



1860. 



$15, 437, 533 

10, 924, 627 
16,241,989 
1% 737,744 

2, 042, 044 

11, 311, 079 
103, 6ii(), 296 

16^34, 693 
69, 672, 72G 
3, 144, 706 
14, 667, 853 
35, 420, 369 
31, J30, .S05 

23, 934, 465 
3P, 372, 734 

5, 553, 356 
43,413,7U 
41,891,692 

24, 546, 940 
42, 825, 447 
22, 096, 977 
60, 311,425 
li>, 382, 680 
61,868, 237 
53, 693, 673 
72,501,225 
41, BnS. 539 
80.384,819 
23,714, 771 
37, 607,375 

3, 642, 841 
23,476,293 

3, 332,450 
1, 128, 77J 
35, 585, 017 



S'ebrutiry 1, 1868. 



1, 075, 940, 902 



$19, 974, 800 
12, 474, 020 
20,418,952 
19,214,502 
2, 869, 744 
18, 699, 012 

166, 557, 9G9 

25, 502, 769 
112,11-8, 603 

4, 263, 973 
18, 992, 336 
35, 148, 572 
20, 052,456 
10, 093,117 

26, 463, 675 
4, 190, 484 

21, 126, 832 
16, 815, 802 

8, 4912, m 
33, 606, 563 
15,309, 0S9 
38, 708, 702 
15, 679, 734 
40, 491,619 
50, 728, 286 

109, 798, 764 
72, 796, 080 
123, 834, 351 

50,084, on 

54, m, 907 
-16,301.354 
75, 718,514 

9, 962, 311 
5, 169, 536 



February 1, 1869. 



$23, 801,314 
15, 113, 113 
22, 782, 711 
22,807, 568 

3,766, 043 
24,687, 141 
182, 766, 369 
32,595, 638 
121,138, 589 

4,445,632 
S2,;78,867 
37,705,566 
24, 434,7^17 
15,361, 888 
34, 692, 001 

5, 007, 939 
27, 355, %2 
28, 545,453 
15, 16l\ 289 
32, 651, 8S5 
20,366,380 
53, 136,552 
17. 088, 568 
49; 189,403 
04, 490, 717 
120,589,917 
79, 728, 230 
140, 991,600 
54, 426, 109 
55, 507, 096 
IP, 612, 17J 
95, 109, 517 
12, 902, 830 

7, 186, 454 
41,457,733 



1, 277, 111, 810 



1, 527,704,029 



TahU shewing ihe estimattd Mai vun^et and total value of each 



Maine 

New Hampahird.. 

Vermont 

Ma^acfansettg -v . , 

Bbode Island 

Connecticnt 

New York 

New Jersey 

PennaylTaiiia — 

Delaware 

Maryland 

Virgmia 

North Carolina... 
Sonth Carolina . . . 

Georgia.. 

Florida 

Alabama. 

Misaisfflppi 

Iionisiana... 

^]7e3^B 

Arkansaa 

Tenncgsee 

West Virginia 

Kentucky 

Jtfissouri 

lUinoi^ 

Indiana 

Oliio--- 

Michigan , 

WiscoEsia 

MiEmeaota 

Iowa 

Kansaa 

Nebraska 
California. . . 



^ISBtol 

Grand Wernge of prices . 



Namben 



53.252 
36, 154 
49,714 
5J. 463 
6,828 
36.6G8 
459, 5C2 
83, 623 
408, 6(X) 
17,587 
85. 951 
168, 386 
J>8..441 
39, 821 
74. 095 
7, 149 
66, 7^ 
68,619 
34,216 
274,857 
109, 952 
293, 649 
74,2G0 
221.268 
372, 729 
677, 312 
424, 275 
710, 000 
218. 435 
251,446 
67. 338 
454, 780 
50, 573 
19,356 
226,634 



6, 332, 793 



HORSES. 



Averag-e 
price. 



$120 15 
89 94 
91 78 
13a 24 
102 38 
122 00 
101 78 
143 03 
1G6 86 
99 16 
104 93 
80 60 
91 90 
112 97 
115 12 
108 99 

89 32 
112 96 
119 28 

31 11 

71 64 
93 86 
77 72 
73 85 
63 97 
73 23 
73 12 
80 85 
88 36 
91 09 
91 18 

90 47 

72 72 
93 73 
52 71 



64.16 



aflize stock, and the average price in Febrttarif^ 1863, 



UUI.ES. 



Number. 



2,181 

8,192 
15, 349 

2,56i 
11.057 
^.422 
33,542 
32,550 
69.502 

6,638 
85, 645 
74, 710 
57, 346 
66, 155 
52, 309 
70, 183 

1, 236 
63. 366 
75, 746 
61,742 
26. 054 
25,500 

1,0D6 

2,716 

1, 052 
18,675 

2, 597 
1, 372 

24,249 



Average 
price. 



$132 98 
167 88 
136 08 
141 65 
143 12 
no 72 
112 77 
130 12 
145 11 
162 32 
111 25 

139 38 
138 50 

48 91 
68 56 
110 39 

92 03 
89 90 
83 75 

93 60 
77 69 
E9 74 
98 64 

115 75 
115 71 
100 80 
• 80 81 

140 91 
73 92 



921, 662 



106. 74 



Value. 



$290,029 
1.375.272 
2, 088. 691 
362, 765 
1, 582, 477 
3, 146, 883 
3,782,531 

4, 236, 577 
10,085.435 

1,077,483 
9, 528, 006 
19, 413, 079 
7,942,421 
3, 235,641 
4,632.485 
7, 747, 501 
113,749 

5, 606, 603 

6, 343, 727 
5,779,051 
2, 024. 135 
2, 288, 370 

99,231 
314, 377 
121,726 

1,882,440 
209.863 
193,328 

1,792,486 



OXEN AND OTHER CjiTTLE. 



Number. 



98,386-359 



165,013 
121,712 
147,690 
107, 036 

20,398 
149,749 
748,349 

94, 268 
721,362 

39,728 
113,310 
287.846 
281. 320 
157,723 
338, 343 
170, 677 
235,297 
227, 957 
127, 529 
2, 095, 745 
151, 801 
219, 2G9 
204, OOO 
331, 444 
590,051 
867. 962 
465,466 
749,500 
359, 326 
422, 725 
198.502 
686,054 
165,430 

99. 691 
323,112 



12,185,285 



Average 
price* 



$50 70 
47 76 
42 4T 
54 41 
72 93 
62 31 
46 67 
^ 53 59 
' 36 59 

30 44 

31 44 

20 39 

11 11 
14 41 
la 83 

9 34 

12 73 
14 26 

10 70 
5 78 

11 24 
17 14 
29 49 
31 03 

21 76 
27 35 

26 66 
34 04 
34 78 

27 93 

25 68 
27 14 

26 87 
29 64 

27 66 



25. 12 



Value. 



$8, 366, 159 
5. 812, 965 
6,272,394 
5, 823, 828 
1.487,626 
9, 330, 860 

34,925,4-17 
5,051,822 

26.394, 635 
1,209,320 
3, 562.466 

5, 869, 179 
3,125,465 
2, 272, 788 
4.679,283 

1, 594. 123 
2,995. 330 
3,250,666 
1,364, SCO 

12,113,406 
1,706,243 
3,757,242 

6. 015, 960 
10, 284,707 
12,.639,509 
23, 738,760 
12. 409, 32:J 
25, 512, 980 
12, 497, 358 
11,606,709 

5, 099, 072 
18,619,505 
4.445, 104 

2, 974, 779 
9,001,900 



306,211,473 
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Table shotoing the numoor^ price, and value of the izve stocky S;c, — Continued. 



States. 



3Imne 

New Iliuiipsliire . . . 
Vermont ...... 

Maasachusetta 

Xtbodelslaud , 

Connecticut 

New York , 

New Jersey 

Pennsylvania - - . , , 

I>e] aware 

3IarylaBtl 

Virgiuin 

North Carolina . - . . 
South Carolina-... 

Georgia.- 

Florida 

Alabama — - 

lyiiBsissippi .... . . . 

Xtouidiana 

Texas , 

Arkansas 

Tcnne8J5ee 

"West Virginia 

Kentucky 

31issonn - 

Illinois.. i. 



Oliio 

Micbigsn.. 

"VVisconBin. 

Minnesota. 

Iowa 

lCaijaa3 

Nebraska 

California.. 



Total 

Grand avcrngo of i>riceB . 



MILCH COWS, 



Number, 



131,189 

81,130 
186, 067 
137, 483 

21,815 
139. Oil 
.459, 866 
148. 966 
663, 935 

18, 153 

90. 785 
279,258 
205, 590 
130,395 
259, 954 

81, 121 
182, 950 
166,830 

52,451 
601, 593 
120, 003 
209, 963 

74, 900 
147, 859 
349, 440 
528, 572 
427,111 
747, L>50 
292, 435 
371,433 
151, 242 
41.7, 448 
109,142 

42, 071 
214, 318 



9, 247,714 



Average 
price. 



$51 38 
55 00 
50 07 
67 50 
60 00 
66 66 
54 14 
70 50 

47 n 

40 00 
45 44 
28 76 

20 71 
23 85 
22 36 
Id go 

21 33 

22 91 
SO 28 

9 12 
2L 75 
28 04 
34 23 
36 46 
31 21 
38 11 

36 48 

43 00 

44 62 

37 25 

38 53 
36 13 
30 67 

41 00 
50 31 



39, 11 



Value- 



SHEUP. 



$6, 740, 490 
4, 462,150 
9, 316, 374 
9, 280. IC2 
1, 308, 9G0 
9. 266, 473 
79. 037, 145 
10, 502, lOS 
31,277, 977 
726,320 
4, 125, 270 
8.031, 460 
4, 257, 7G8 
3,253, 020 
5,812,571 
1,216,815 
3,902,323 
3,821,617 
1, 063, 706 
5,486.528 
2,610,065 
5, 887, 362 
2,563, 827 
5,390,939 
10.906, 022 
20, 143, 878 
15,581,009 
32,131.759 
13, 048, 449 
13,835,879 
5, 627, 354 
15,082,396 
3,347,385 
1.724, Oil 
10,782,338 



361,752,670 



Number. 



602, 033 
439,787 
833,651 
162. eS8 
36, 588 
168, 045 

4, 247, 359 
188, 133 

3, 045. 581 
15,364 
261,764 
592. 761 
296, 372 
161^877 
292, 833 
4,754 
252, 007 
173,664 
57, 720 
786, 002 
114,651 
271, 963 
862, 400 
808, 989 

1, 584, 179 

2, 360, 694 

2, 622, 780 
6, 300, 000 

3, 553. 371 
1, 749, 104 

134,170 
% 33:>,241 

lti7, 896 
22.059 
2, 200, 400 



Average 
pried. 



$3 07 
2 45 

2 67 

3 37 

3 93 

4 72 

3 05 

4 61 

2 62 

3 50 

4 16 
2 40 



71 
77 

62 
80 
37 
90 
54 
3d 
2 71 
2 04 
07 
56 
Td 
86 



63 
70 
87 
2 33 
2 32 

1 80 

2 62 
2 71 
2 53 



37, 724, 279 



2.17 



Value* 



HOGS. 



$1, 848, 241 

1, 077, 478 

2, 225, 848 
548,932 
143, 790 
793. 172 

12, 954,444 
667,293 
7, 979, 422 
53, 774 
1. 068, 933 
1, 422, 626 
506, 796 
286, 522 
474, 389 
13,311 
345,249 
329, 96 L 
88, 888 
1, 084, 68-2 
311,246 
554, 802 
1,440, 208 
2, 224,611 
2, 835. 080 
4. 428, 090 
4, 275, 131 
10, 710, 000 
6. 644, 803 
4, 162, 867 
311,274 
4, 198, 033 
282,687 
59, 779 
5,5fJ7,012 



Number. 



82,139, 979 



32. 037 
27,445 
28,326 
38,016 
9.951 
47, 68G 
616, 696 
190, 124 
919, 251 
42, 367 
331.860 
922. 895 
858,074 
209,592 
1, 362, 802 
103,494 
707, 810 
603, 022 
170, 255 
1, 014,343 
768, 900 

1, 475, 3S7 
270, 000 

1,500,186 
2. 042, 938 

2, 007. 195 
2, 194, 103 
1.500, OOO 

"401,603 
336,913 
150,795 
1, 748,^53 
137,848 
05, 637 
429, 007 



Average 
price. 



23, 316, 476 



$13 99 
18 54 

14 31 

15 32 
14 74 

16 75 
12 02 
14 93 
10 59 

8 25 
8 44 
4 39 
4 33 
4 06 
3 75 
3 16 
3 
4 
3 
2 
4 
5 
4 
5 
3 
8 
6 



87 
94 
65 
15 
20 
17 
40 
93 
78 
42 
57 
8 63 
7 06 
7 37 

7 38 

8 11 
6 82 
6 39 
5 52 



Value. 



$448, 197 
503,830 
405, 345 
582, 405 
146,677 
798, 740 
7,412,685 
2,838.551 
9,734. 868 
349,527 
2,800,698 
4, 051, 509 
3, 715, 460 
814, 403 
5,110,507 
327, 041 
2,739,224 
2, 978, 928 
621,430 
2,180.837 
3, 929, 380 
7, 627, 750 
1,188,000 
9, 251,902 
7, 722, 305 
16,9u0,58l 
14,415,650 
12, 945, 000 
2,835, 352 
2,483,048 
1,1)2,867 
14, 18;), 1 97 
940,123 
419, 420 
2, 368, 118 



146, 188, 755 



Q 

h-l 

o 

C5 

O 

w 



6 26 
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EXPORTS OF WHEAT AND CORN. 

The receipts iScom the export of cereals are of equal importance with 
those fcom. the same value of cotton or cheese; and though they may be 
small in amount, they are not to be despised; yet the poScy of growing 
grain for exportation, except as a pioneer expedient in opening and ini- 
proYing farms, is not to be commended. No material portion of our 
exports can ever be made up of breadstuli's, nor is it desirable that they 
should be. Grain exportation as a settled policy would soou so reduce 
the yield of cereals that there would be no surplus to export. The price 
of wheat in the distant west has been remunerative from the influx of 
settlers to be fed' until the ripening of another crop, and from the mar- 
kets opened aji^ong the miners of the mountains, rather than from 
exportation. It is the policy of this country, and its destiny, to bring con- 
sumers into the very fields of production, and to export surplus products 
of industry not in the bulky and burdensome form of raw material, but 
in products enhanced in value by the expenditure of labor, with a reduo 
tion to a minimum of the relative expenses of transportation. 

That the comparative unimportance of the grain export may be seen 
at a glance the following tabiilations have been prepared, showing the 
number of bushels of wheat and barrels of flour shipped to foreign ports 
since 1825, a period of forty-three years. In the first table the quantities 
are condensed into aggregates for periods of five years each : 



Stakmmt ahovoiHg the gumHty ofwlmt and flour exported frmn 1826 to 1855, incluHve. 







Flour, barrels. 


Total wb oat and 
flour, in buBbeh. 




125, 547 
614,145 
1,842, 841 
2, 946, 861 
10, 184, 645 
16, 446, 955 


4,651,940 
5, 241, 964 
4, 092, 932 
6, 274,697 
12, 284,828 
13, 149, 518 


23, 385, 247 
26.823,965 
22, 307, 501 
34, 320, 346 
71,608, 785 
82, 194, 545 


32, 100,994 


45,695,879 


200,640,389 


Statmmi simoing the qumtUy of zvlmt and flour exported from 1856 to 18G8. 


YearB. 


Wheat, busbols. 


Flour, barrela. 


Total wheat and 
flour, ill buabebii 




8, 154,877 

14, 570, 331 
8,936,190 
3, 002, 016 
4, 155, 153 

31, 238, 057 
37, 289, 572 
36,160,414 
23, 681,713 

9, 937, 152 
5, 579,103 
6, 146, 4U 

15, 940, 899 


3,510,626 
' 3.712.053 
3,512,169 

2, 431,824 
2,611,596 
4, 323, 756 
4, S82, 033 
4, 390, 055 

3, 557, 347 
2, 604, 542 
2,183,050 
1, 300, J 06 
2. 076, 423 


25, 708, 007 
3:J,13a,596 
26, 487, 041 
15, 161,136 
17,213,133 
52, 856,837 

6i,6<?9, rw 

58,110,689 
41,408,447 
22, 959, 862 
16, 4114, 353 
12,646, 941 
26,323,014 




























204,781.893 


41,095, 580 


410,259, 793 


11 » 


236, 942,837 


86, 791,459 


670, 90O, im 
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Siaicment shoivin(j <Jio value of ircadsiujfo pjrporfcd frov.i 1826 io inciu-nivc. 



1 

Y*'p.rs. 1 Wheat. 


Flour. 


All ^rcadatuffg. 




$112, 734 
7:i7, 
1,817, 067 

12, eo 1,09:1 

21,681, 762 


$L>4, 7IJB, Ono 
21), 3i7. GVJ 

27.2:ii.(;52 

31,0 ".6, J. '6 
6U, 375, 741 
75, 775, 22.) 


$42, 3R3,J19 
48, 095, 302 
47,114,914 
51,705,513 
142,2:^,388 
134, 181,557 


40, 053, 820 


257, 404, 8G8 


4Co,692,8e3 



Statement showing the value of hrcadstuffa cx})oried from 1856 to 18S3; inclusive. 



Yeara, 


Wheat. 




All breadfituffs. 




$15,115, 501 
22.240, 657 
0, 061,504 
2,849, 192 


1 $29, 275, 143 


$59, 010,219 
57,915,232 
35, 569,068 
23, 5G2,169 
26, 969,709 
73. 534, 544 
84, 340, 653 
69, 263, 736 
63, 46:3,353 
5:J,502,511 
40, 682, 336 
40, 983,168 
79, 046,187 




! 25, 882, .'J 16 




1 19,328,664 
i 14, 4'S3, 591 
15, 448, 507 
21, 645, 849 
27, 534, 677 
23. 366, 069 
25, 588, 249 
27. 222, 031 
]3, 336,686 
12, 60:^, 775 
20, 887, 798 






4, 076, 704 
38,31:3, 624 
42, 573, 295 
46, 754, 195 
31,432,133 
19, 397,197 
7, 842, 74D 
7, 8S2, 555 
30, 247, 632 




















277, 787, 293 


289, 813, 560 


727, 862,665 




317, 641, 124 


547, 308, 363 


1, 193, 555,748 




A division of tlioso results into decades makes tlie quantity and value 
of wheat and flour as follows: 


Years. 


Quantity. 


Value. 




Biishels. 
23, 365, 247 
49, 131,460 
105, 929. 131 
199, 894, 458 
292; 559, 680 


624, 820, 844 
59,134,033 
116,133,775 
255,172, 346 
409, -ess, 514 












670, 900, 182 


865, 149,512 





Statement showing the exij>ort pice ofiohcat and flour. 



YCRTB, 



Ten years to 1840 

Ten years to 1850 

Ten venrs to 1860 \,, \\ 

In iB61 

In 1662 

In 1863 "'.;"* 

In 1864 

In 1865 - 

In 1866 

In 1867 ; 

In 1868 

<>'^^c!S>l^J''''T?'''^^^^f■^^ """^ ^lieat^haye been 

236,9-12 887 bushels, and of flour 86,791,459 barrels, making an equivalent 

mwheataudflourof670,900,182bushelsof wheat, Taluediit$6G5 1^ 
an average of $1 29 per busliel. v , . 




,149,512, 
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For thirty years the average export was 8,688,012 bushels; for the last 
thirteen years, 31,558,445 bushels; for the whole period of forty-three 
years, 15,602,329 bushels; for eight years since 1860, 36,669,985, sold 
at an average of $1 40 per bushel, or $51,236,064. The receipts for these 
eight years have been $409,888j514j while the value of the exports of 
thirty-five years previous was but $455,260,998; the number of bushels 
sent abroad in eight years 292,559,880, against 378,340,302 in the prior 
period of thirty-five years. While the total exports bear a small propor- 
tion to the total amount produced, it is a significant fact that in a period 
of distraction and war, during a part of which a million of men were 
withdrawn from industry, as much wheat was sent abroad as in a pre- 
ceding period of four-fold duration. 

EXPORTS OF CORN. 

The exports of com, the great cereal of the country, and the dis- 
tinguishing crop of the western world, present a meager showing, which 
will serve to illustrate the impolicy of reliance upon the foreign demand 
for maize as an aid to national industry. 

Statement shomng the quantity and value of exyorts of corn and corn vital. 



Yeara. 



Five yoarp endingf 183tL 
Five yea» endiug 1835. 
Bvo yeui} ending 1840, 
Five yearfi ending 1645. 
Five yeatB endings 1650. 
Five yeax0 endlnGr ^8^^- 

Total In 30 years 

I85a 

1857 

1858 

1859. 

1880 

1861 

1862 

1863 

1864 

1865 

1866,, 

1867 

1868 

Total in 13 yearfl 
Total In 43 yearg. 



CORN. 



3,530,710 

1,] 64, 973 
3, 474,109 
43, 82D.1;}3 
23, 905, m 



78, 486, 0B7 



10, 
, 7, 
' 4, 

1.1), 

in. 

4, 

% 
13, 

11, 



505, 

314, 

91)4, 

096, 
812, 

m, 

889, 
147, 



m 

i'15 
476 

m 

72() 

cni 

8i23 
4D0 



119,763,888 



198,249, 975 



DoUarH. 



2,010, 020 
i,y04,711- 
B73, 104 
1,7r)i>,605^ 
31,277, 020 
17, 712, 699 



55, 443, 



7, (m, 505 
5, JH4, (><:(» 
a, i;;'!), o:ii) 

0, PJIO, 865 
]0,3tf7,:363 
JO.illlii, 704 
3, 353, 280 
3, 679, 133 
11,070,305 
14,871,092 
13. 094, 036 



93, 728, 069 



149, 172, 031 



COUN WKAL. 



Ban'olsi. 



783, 408 
8I7,3{?3 
i543, 030 
1, 13'2,749 
% 493,700 
1, 121,456 



7, m, 626 



21)3, (;07 
2G7, 504 
2:{7, 037 
258, Ht25 
2;J3, 7Ul) 
203, 313 
253,070 
257, 94fl 
202, 357 
391), 410 
237, i>75 
284.281 
33C, 508 



3, 326, 013 



10,518, 639 



Dolkm 



2, 40J, 371 
2, 731, 077 
3,471,215 
3,037, 021 
8, 984, 252 
4, 147, 318 



2J, 775, 254 



1,175, 088 
1)57, 791 
877, 692 
99-1,2(39 

012, 075 
f192, U03 
778, 344 
*J,0I3, 272 

1, 349, 7C5 
1,480,886 
1,129,484 
1,555, 585 

2, 068,430 



14, 994, 284 



39,769, 538 



TOTAB 
VALUE. 



Dollars. 



4, 4--24, 297 
4,5,35.788 
4, 344, 319 
4,792, 623 
40,263,172 
21,860, 017 



80, 219. 216 



8, 798, 253 
6, 142, 457 
4, 136, 731 
2, 317, 372 
3,311,883 
7, 582, 868 
11, 165, 727 
11,605,976 
4, 703, 045 
5,169, 019 
12, 199,879 
16, 426, 677 
15, 162, 466 



108, 722, 353 



188,941, 569 



Statement shomng the export of corn and corn meal in decennial periods. 



Yeara. 



Five yeara* ending 1830. 
Ten yeftTs, ending 1640. 
Ten years, ending 1850. 
Ten years, ending 1860. 
Eight yeara, ending 1868 

Total 



Oom. 



Bus'hels. 

3, 530,710 
. 3,753.919 
47, 296, 262 
51,503, 092 
92, 105, 992 



198,249, 975 



Corn meal. 



Barrela. 
783,408 

. 1,661,313 
3, 626, 449 
2,412,798 
2, 034, 671 



10,518, 639 
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The values of these exports in the decades uamed were as follows: 

rive years, ending 1830.— Corn $2, 019, 926 

Com meal 2,404,371 

$4, 424 297 

Ten years, ending 1840.— Corn 2, 677, 815 ' 

Corn meal 6,202,292 

8, 880, 107 

Ten years, ending 1850.— Corn 33, 033, 522 

Com meal 12, 021, 273 

45, 054, 795 

Ten years, ending I860.— Corn 37,501,880 

Corn meal 9, 064, 833 

40,560,713 

Eight years, ending 1868.— Corn 73, 938, 888 

Corn meal 10, 076, 769 

84,015,657 

Total value, corn and corn meal, exported in 43 years 188, 941, 589 

The average export prices of corn for periods of ten years have been 
as follows : 



Period. 


Per buslicl. 


Per barrel. 


Period ending 1840 


$0 71i 

60-1- 

m 


$3 73 
3 31 
3 7G 


Period ending 1850 


Period ending 1860 




The prices since 1860 have been as follows : 


Years. 


Per bushel. 


Per barrel. 


1861 


%Q 64i 
55 
65f 
81f 

1 :30 
82 
99f 

1 17^- 


$3 40 
3 07 

3 93 
5 14 
7 47 

4 76 

5 47 

6 15 


1862 


1864 


1865 


186() 


1867 




. . , ! 



Converting com meal to corn at four bushels to the baaTel, the total 
amount of corn exports during forty-three years is two hundred and 
thirty millions bushels, or one-fourth of the crop of last year : and all 
the corn ever exported from this country could be replaced by one-third 
ot that crop. For thirteen years past the annual average has been but 
ten milhons of bushels annually, and for forty-three ytars five and a 
half m^hons, or one-eightieth part of the crop. During the entire period 
producel ""^^'^^'^ """"^ l>^ishel has been exportedforeveryhiSd 

The iarmer who has hai'vested one thousand bushels has been depend- 
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eat upon the foreign demand to the extent of ten bushels, for which he 
may have received two dollars, -while the price of thirty bushels has been 
expended in shipping it from the prairies to the markets of Europe. 
This is a tery meager showing, but an export of ten times the amount 
would be worse, as a herald of the exhaustion and poverty that must 
result when so exhausting a crop is sent abroad at so great expense and 
little profit, and nothing returned to the depleted soil. An export of 
com is therefore undesirable and unwise. 

mPOETS OF WOOLS AND WOOLENS. 

The following is a statement of the imports of wool during the year 
ended June 30, 1868, as reported by the statistical bureau of the 
Treasury Department : 



Description. 


Quantity. 


Value. 




8,907,8C4 
10, 00!, 697 
3, 068, 013 
31, 259 
0, 109. Q80 
6, 690 

556, 414 

2^1,081,217 


$972, 204 
1,882, 482 
454, 204 
13, 042 
467, 661 
3,063 
237, 589 
49, 649 

4, 079,894 




Sboepakins, raw or umnanufacttired, witU the wool on, wafihed or iinwaBlied 





The imports of woolens for the same period arc as follows : 



Olothfl - * pounds.. 

Shawla - poimdH.. 

All manufactures, wholly or in port of wool, not othcr\Tiiio provided for. . pound m.. 

riaDUeU i pouudH . . 

Blwjketg - » - pouiidH . . 

HatB of wool ponudR.. 

Knit good B— hosiery . , - pounds. . 

Knit goodEh-Bhltta, drawers, &c pouudH.. 

Bftltnoralfl - pounds . - 

Woolen and worated yarns , - pounds. . 

MannfacturcB oompotied wholly or lu part of worutod pounds. . 

Qlothlnff and waaring apparel of every doBcription, composed wholly or in pm t of 
wool «r worsted ^ ^ pounds . . 

Ready made. — , pounds.. 

Artiowt of wear • - , pounds . . 

"W^hblngB, heltlngff, hlndlngB, btalds, galloonB, &c., of wool, worsted, or mohair, 
or of which either 1b a component material . ^ pounds . . 

Bunting - - 

Women's and children's dress goods, end real or imitation Italian cloth h, wholly or 
In part of wool or worsted - eq. yordd. . 

EadleBfl belts or felts for paper or printing machines 

Carpets, Auhusson and Axminster, and carpets woyon wholo for rooms 

Onrpetfl, Saxony, Wilton, and Tournay velvet, wrought by tbo Jacquard ma- 
chine...... ^^.....^ * sq. yards.. 

OarpetB, Brussels, wrought by the Jacquard machine sq. yardrf. , 

OarpetB, patent velvet and tapestry velvet . - * sq yards. , 

Carpets, tapestry Brussels. aq. yardrt. . 

Carpets, treble ingraia, three-ply, and worsted chain Venetian sq. ynrdrf. . 

Yarn, Venetian, and two .ply Ingrain sq. yards . , 

Pmggets and bookings, printed, colored, or otherwise.....^. sq. yards.. 

Carpets of wool not otherwise specified.... * 



Totsa. 



Quantity. 



4, 991, 935 
158, BOG 
517,018 
28, 031 
74,586 
B4, 593 
220, 356 
79, 5200 
18,919 
407, 416 



SQ, 596 
357,371 



60. 238, 332 
104,007 



69, 513 
536, 619 
251,012 
1,848, 497 
26, 832 
74, 205 
63, 977 



Value* 



$7,139,605 
526, 272 
750, 558 
3G, 037 
35, 561 
171, 757 
482, 186 
103, 605 
14, 756 
461, 447 
681, 194 



24$, 419 
1,082,532 

713.415 
4,957 

15,449,787 
100,070 
277,486 

143, 193 
. 720, 343 
389, 163 
3,583,374 
25,703 
53,084 
28, 730 
151,095 

»32,371,329 
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Statement of' the exports of acjriculPdral products- of the United titaies^ 
with their immediate manufactures j for the year ended June 30^ 1S08. 



Product « and manufactures. 



Animals, living—liogs number.. 

Horned cattle number. 

Horacs - numbtir. 

Mulea - number. . 

Sheep number. . 

All other, and fowla number. 

Animal matter — guta, skinw, bladders, &c - 

Pork pounds. 

Hams and bacon - -pounds. 

]jard pounds. 

Lard oil pLiilonn. 

Neat'a-foot and other animal oils f^allom^. 

Beef poundH. 

Poultry 

Preserved meats 

Tallow pounda.. 

Hair, unmanufactured 

Hair, manufactured • 

Butter.. - pountlii.. 

Cheese , , pouDds.. 

Eff&s dozens . . 

Caudles, tallow, &c pouud-s.. 

Soap, perfumed • 

Soap, other pounds. . 

Glue pounds!.. 

Stcarine poundij . . 

"Wax-. pounds. - 

Leather pounds.. 

Leather, morocco and other, line 

Ijcathcrn bootfl and ahoes - puird, . 

Leathern HaddK'ry and harneay , 

Leathern manufacturen not Hpecitied 

Wool pounds . . 

Maniifacturea of wool uot Hpmfiud 

Furs and Bklnrt 

Bones and bono duHt. cv/t. . 

Bone-black, ivory-black, &c pounds.. 

Breadatuffri— Indian com bushi-'l-j, . 

Indian meal , barrels. . 

Wheat bu«hels.. 

Wheat flour burrcls,. 

Eye , bushel ii.. 

Byo flour barrels.. 

Barley bushels-. 

Other small ^rain and pulse 

Rico pounds'.. 

Bread and bif^cuit . .pounds, . 

Maccaroui, vermicefU, and all other preparations from broadiiiulfji 

Cotton, goa-iriland poxindn 

Cotton, oiher kinds ---pouudrf.. 

Cotton manufactures, colored yards * 

Cotton manufHctures, uucolored yurd^i 

Cotton maiiufactureii, all other _ 

Wood and raHmvt^acturcH of wood— boardti, plauku, and xcautling- M feel.! 

BoatH and oarn 

Hewn timber . , tons' i 

IjiithH and pickctsj 

M&MH and Kpars \ 

Other lumber \[\ 

Shingles 

ShookH for barrels and hogsheads 

S hooka for boxe« 

SfavoH and hearlings jj;"' 

Hogsheadbi and barrolH, (empty) number!.' 

Hoops and hoop poles - 

Bark for tanniu^ .'_ I " . " 

Houeeh ol d f ur n i t uro /. II III 

Manufactures of wood not specified I I I V 

Ashes, pot and pearl " V.V.cwt'.', 

RoBiu aud turpentine , .barrels 

Tarandpitch W'barreia!! 

Apples, green or ripe bushels. 

Apples, dried buehela.. 

Fruit, green, ripe, or dried, not ypecifted 

Potatoes ^ b'uVbels" " 

O^iouH \, /^-/^"J^JSJ/. M'.l, '. ll',\)x^f^]iQuV. 



Qunnti ty. 



in, 

1, 2m 
17, 9a:J 



mo, 133 
43, OCA 

22, (jb3, 531 



Value. 



2-i,G6iiJ,41i2 



52,071,873 
51,0<)7, 203 
]5). 004 
2, 075, (5n 



7, 304, 231 
IP, 8fi4 
207, 7C0 
e2ti, 86=7 

2, 47u, 6ii7 



3{;3,410 



5.:S, 435 



ti, 172 
3o8 

II, 147, ^yo 

330, oU8 
15,941), 
2, 070, 4-23 
501,340 
JO, 5^2 
U,8ia 



3, 079, U43 
8, 294, 224 



4,998,315 
779.765,318 
2, 971>, 275 
10, 639, 177 



131, S73 



73, 720 



31,460 



20, 955 
177, 614 
1(5, 930 



22, 030 
443, 501 
2a, 751 
54, d54 
31, 028 



378, 005 
60, 840 



?lg.447 
330, 183 
143.521 
] 47, 768 
83, 936 
9, 540 
48, 295 
3,207,052 
5, 47G, D98 
9,427, m 
330, 179 
23, 433 

2, GOf), on 

1, 484 
75, 226 
2,540,227 
79, 642 
60, €48 
5B2, 745 
7, 010, 424 

5, ec5 

533, 095 
5, 171 
621,823 
4,346 
22 280 
255,' 3G5 
601, 175 
5, 930 
578,650 
97, 393 
131, 224 
191, 119 
206, 879 
1,989, 849 
9,678 
12, 031 
13, 094, 036 
2,068,430 
30, 247,632 
20, 887, 798 
8:36, 838 
90, 958 
3 0,981 
989, 665 
170,357 
649, 492 
43,062 
3, 023, 334 
149, 797,399 
531, 669 

1, 551, 339 

2, 786,046 
2, 806, 239 

177,010 
844, 499 

• 12,437 
122, 161 

1, 397, 26B 
139, 519 

3, 393, 884 
680, 137 

2, 377, m 
288, 047 
821, 949 
217, 174 

1, 199, 160 
888. 1:194 
256,330 

2, 028, 514 
110, 641 
94, 748 
121, 910 
189, 854 
483, 395 
79, 187 
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Products and manufactured. 



Pickles and sauces - - -\ 

VogetablcB, prepared or preserved 

Vegetables, not specified — 

Clover Bood. busbols. 

Flax seed bushels. 

Linseed Oil , , - - . . . gallons , 

Castor oil gallons . 

Essential oil. 



-cwt. 



Oil cake ^ pounds , 

Hemp, unmanufactured ^ cwt. 

Manufactures of hemp.— bags - 
Oable^ and cordage. ... 

Hemp clotb. 

^ All other manufactures of homp - 

Hops poundij , 

Hay.., tons. 

Ginseng pounds . 

Salt bushels. 

Beer, ale, porter, and cider, la bottles dozens. 

Beer, ale, porter, and cider, in casks gaUonw. 

Spirits, distilled irom molassefl. , , - . . gallons . 

Spirltsi, distilled from grain gallons. 

Spirits, distilled from other ini^terialj} gallons. 

Spirits of turpentine , gallons. 

Wioo , gallons. 

MolasBOfl .giUlons . 

Vinegar. gallons . 

Sugar^ broivn- * pounds . 

Sugar, refined , pounds . 

Candy and confectionery 

Oigora • M. 



Snuff ......poundrt. 

Tobacco, manuf ftctured , - * pounds . 

Leaf tobacco, unmanufactured • ~ 



Quantity. 



2,645 
44 
16, 650 
6,385 



115,523.977 
141 



15, 491 



532. 038 
5,645 
370,066 
624,970 
1, 387 
79,006 
1,142, 553 
574,905 
1,061,133 
3, 068, 629 
27, 070 
42, 543 
60. 963 
3,943 
2,214,207 



1,870 
11,393 
10, 470, 024 
206, 020, 504 



Value. 



$29,094 
16, 720 
169, 692 
11,193 
332 
21, 545 
13, 045 
173,656 
2,913,448 
2,193 
9,154 
331, 238 
1,594 
250, 631 
264,129 
118,443 
380,454 
289, 936 
3, 603 
30, 372 
491,601 
325, 651 
598,869 
1, 627, 577 
33,564 
21, 691 
17, 530 
609 
313, 378 
12, 901 
70,350 
8,730 
3, 100, 084 
22,898,81^3 



IlKCAmULATIOK. 



, $37,626,063 

69,089,249 

157,691,787 

17,761,755 

35,520,924 

Total 317,689, 778 



Animal producUon « 9 . 

Breadstuffla-.-.* , 

Cotton and ita manuf ao lures . . . . ^ — 

Wood and Its products. 

HiscDlianeous 



IMMIGEATIOK 



Stace the organization of our government^ eighty yoars ago, a people 
of three millions, of European extraction, have become forty, not 
altogether Iby natural increase, but in part by immigration, in a rippling 
Streain at first^^ which lias gathered volume until its current is equiva- 
lent to a third of a million annually, aad its total aggregation eight 
millions. It is one of the marvels of the eventful nine years since 1860, 
that one-fourth of all the immigrants who have ever sought our shores 
have come during the MghtM civil war or since its close. Two millions 
of human beings, two-thirds as many as fought the war of the revolu- 
tion, have thus been added to our numbers since the taking of the last 
oensiis, 

The records of immigration from 1820 to 18G0 present an aggregate 
of ^,459,421 passengers arrived. From 1790 to 1820 about 200,000 afri- 
vals were reported or estimated. About one-seventh of these returned, 
and perhaps as many were received through Canada. Of all these num- 
bers, three-fifths were males, and one-halt* were in the vigor of youth, 
between the ages of fifteen and thirty. 

Of the numbers arriving between 1820 and 1860, 2,750,874 were from 
Great Britain, of whom 967,366 were from Ireland; and 1,480,04:4: came 
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from Germany, Tlius tlie same Anglo-Saxon elements^ constituting the 
bulk of our original ])opulation, enter in nearly the same proportions into 
tlie accretions gained by annual immigration. 

More tban a million of these immigrants were children ; the numbers 
with occupatiouvS not noted were 2,978,5995 there were TG^^SST farmers, 
and 872,317 laborcri^, many of whom either immediately or ultimately 
became farm laborers or tarmers. It is evident that more than half of 
aU these immigrants became cultivators of the soil. 

During the ]3ast nine vcars the arrivals of immigrants make an aggre- 
gate of 2,141,403—880,545 from Great Britain, (Ireland, 390,032;) Ger- 
many, 010,208 ; British America, 87,002; China, 46,081. Every quarter 
of the globe has been represented, even Africa and the isles of the 
Pacific. Among the African countries contributing are Abyssinia, 
Egypt, Liberia, and South Africa ; among the islands of the Pacific, 
New Zeahmd, Australia, the Society and Sandwich islands ; and the 
immigration from Iceland includes eleven souls. 

The German immigration has been large since the war, amounting 
to 343,183, and the total for four years past exceeds the aggregate num- 
bers of the nine previous j^ears. The largest influx from Great Britain 
was in 1800—131,029 immigrants; and the largest from Ii^eland was 
69,977, in 1807. The greatest movement from Germanv was also in 
1867, numbering 121,240. In the last ten years the total numbers, in 
he order of their magnitude, were as follows: 1800, 359,943; 1867, 
333,627; 1808, 320,232; 1805, 287,399; 1864, 221,535; 1863,199,811 
1800, 179,091; 1859, 155,509; 1802, 114,463; 1861, 112,702, 

The ibllowhig statement of the occupations of immigrants of the past 
tliirteiBn years,, from 1850 to 1868 inclusive, is obtained ft^om the Treasury 
Bureau of Statistics : 



Occupations of immigrants. 



Occupotions. 



Lnborcrs , , . , 

FftrmwB 

MecLaiiics 

Merchants... 

Mmers , 

Servants 

MarinerB * 

Clerks.. 

Bakers 

^utchors 

SeaxnutresBes aud inilliners 

Phyuicians 

AvtifltB .„ 

Clergymen 

Weavers and Bpiuners. , , . 

Tailors , 

Shoemakera - , 

Lawyers 

Manufactttrers , 

Engineers 

Teachers 

Masons 

Millers 

Musicians • ■ , 

Actors - 

Painters 

Printers 

Hatters 

AU other occupations 



1856. 



37,019 
24, 722 
9, 805 
11, 101 
6, J 36 
1,748 
9G6 
135 
ID 
54 
210 
163 
37 
13 R 
1, 255 
25 
22 
90 
22 
105 
35 
10 
73 
15 
4 
1 
12 
2 

. cm 

Occupations not specified. 130, 045 
Aegr€{jate ' 324, 496 



1857. 



43, 249 
34, 702 
18, 074 
12, 114 
5, 660 
1,322 
990 
271 
51 
22 
258 
147 
69 
173 

leu 

]08 
86 
7S 

387 
72 
28 
16 
26 
31 
44 
31 
21 



1858. 



246 
153, 717 



271, 982 



22, 317 
20, 506 
11,995 
10, 217 
4,254 
1,H2 
1» 109 
259 
74 
38 
261 
178 
45 
132 
80 
156 
117 
113 
74 
165 
46 
68 
39 
115 
33 
31 
19 
3 
4^1 
70, 8G9 



1859. 



144, 906 



21,696 
36, 323 
]3, 092 
12, 495 
9, 510 
1, 281 
826 
194 
46 
38 
250 
253 
97 
157 
114 
137 
141 
166 
6S 
118 
86 
40 
37 
45 
54 
15 
8 



1860. 



1861. 



609 
77, 619 



155, 509 



1862. 



31, 268 


19, 413 


17,752 


21, 742 
13, 033 


i 11, 668 


9, 265 


7, 575 


6.934 


11,207 


7, 523 


7; 763 


3, 834 


2, 337 


1,732 


1,415 


77D 


3,704 


1,007 


734 


1,624 


200 


122 


658 


104 


28 


183 


58 


27 


194 


273 


49 


183 


221 


216 


236 


80 


31 


88 


183 


213 


074 


141 


43 


57 


204 


41 


66 


156 


383 


85 


116 


106 


108 


50 


218 


94 


132 


98 


97 


57 


22 


19 


59 


22 


21 


48 


29 


21 


108 


26 


« 14 


27 


5 


17 


29 


11 


3 


14 


12 


22 




1 


1 


835 


218 


389 


93, 09U 


eo, 761 


62,860 


179, 691 j 

1 


112, 702 


114, 463 
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Occupations of immigrants — Continued. 



Occupation. 


1863. 


1861, 


1665. 


1866. 


1867. 
... .-.jl' 


1868. 


Totil. 




46, 198 


48, 041 


45, 245 


58,629 


55,443 


68,947 


515, 217 




12, 349 


33, 837 


20, 012 


30, 302 


29, 717 


19,804 


264, 949 




14,418 


14, 156 


20, 218 


23, 939 


25, 966 


17, 298 


196, 503 




7, 582 


9,468 


12, 676 


15. 834 


11,841 


8, 393 


138, 214 




4,314 


6, 093 


7, 631 


8, 010 


7, 205 


4, 698 


71,414 




9, 088 


15, 629 


9, 236 


8, 905 


6, 367 


8,021 


68, 628 




2,088 


2, 106 


2, 518 


2, 687 


2, 501 


1,892 


20, 988 


1,277 


1, 574 


2, 775 


2,731 


2,317 
988 


1, 351 


13, 864 




520 


647 


1, 003 


966 


751 


5, 380 




403 


546 


642 


840 


974 


623 


. 4, 658 




347 


640 


304 


373 


336 


282 


3, 770 




264 


515 


399 


521 


438 


365 


3, 736 


377 


340 


606 


662 


661 


468 


3, 561 




231 


258 


374 


453 


454 


302 


3,322 




347 


130 


143 


135 


156 


76 


2, 866 




75 


147 


366 


322 


299 


205 


2, 151 




73 


148 


209 


272 


250 


186 


2, 128 




156 


132 


249 


359 


252 


17 


1,942 




66 


107 


181 


254 


198 


183 


1,696 




95 


86 


100 


142 


in 


24 


1, 345 




16 


29 


59 


142 


33 


237 


809 




31 


37 


77 


132 


184 


102 


799 




p; 
(J 




40 


54 


65 


36 


497 




7 


12 


10 


21 


32 


14 


450 




15 


20 


18 


47 


04 




,378 




At 








uu 




363 




15 


19 


20 


44 


22 


19 


247 






1 


1 


12 


4 


1 


26 




360 


308 


455 


648 


437 


426 


5, 984 




99, 047 


106, 657 


161, 589 


202, 442 


192,222 


191,493 


1, 602, 411 




199,811 


221, 535 


287, 399 


359, 943 


339, 627 


326, 232 


2,938, 296 



SXTGAB PBODUOTION IN LOUISIANA. 

Louisiana continues to be the main source of sugar production in the 
United . States, though the Gulf coast, from Florida to Texas, is 
beginning to be dotted with sugar plantations, from which little income 
has, as yet, been derived. At the present time the business stands 
high in popular appreciation. 

In Louisiana, production has been wonderfully stimulated by the 
high price of the product. The severe frost on the 29th of January 
everywhere ii\jured tbe rattoons very severely, though the seed cane 
escaped} and with favorable weather, producing an extraordinary 
growth, a large crop was anticipated, until October 2, when the cane 
was prostrated by a severe storm of windj bad weather intervened, 
delay in obtaining fuel occurred, frosts injured the outlying cane, elec- 
tion excitements interfered with labor j a series, of unusual misfortunes 
combined to diminish the total production of the year j yet an aggregate ' 
of 84,356 hogsheads was reached, or 95,051,225 pounds, and 6,081,907 
gallons of molasses, against 37,647 hogsheads in 1867. This result was 
attained, notwithstanding the loss of 8,000 acres of cane totally lost. 

A local census of this important crop, made by Mr. L, BouchereaU, 
the facts of which he has communicated to this Department, affords 
abundant evidence of energy and progress in this brancli of agricultural 
production. 

The acreage in cane was about 63,199, and the average yield 1,504 
pounds of sugar and 80 gallons of molasses. A larger proportion of mo- 
lasses than usual is due to the injury of the crop by the weather, which 
rendered its use for sugar impracticable. The total number of sugar- 
growers.; was 747 } sugar-houses in operation, 673 5 portable mills, 8 ; 
steam-power sugar-houses, 540; horse-power sugar-houses, 133; open 
kettles, 567 ; open pans, 60 ; vacuum pans, 46 ; board and slate sugar- 
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houses, 85 ; board and shingle sugar-houses, 231. The following is a 
revised statement of production since 1862 and 18C3, of which years no 
report is made, showing tlio rate of recuperation since the war : 

. Hogsheads. 

1864 0,668 

1865 15,500 

1866 41,000 

1867 37,647 

1868 84,256 



THE GliEAT STOCiv MARKETS. 

RECEIPTS or LIVE STOCK AT XEW YORK IN 1808. 

The foUoTviiig table exhibits the receipts of live stock at Xew York in 
the years I860--' 67-' 68. 



Year, 



1866 
1867 
1868 



Beeves. 



298, 882 
293,832 
293, 101 



Cows. 



4,885 
a, 3(iU 



Calves. 



69, 941 
6-2, 933 



Sheep. 



1, MO, C21 
1,174, 1. '54 
1, 400, 023 



Swino. 



66fi. 302 
1,102,643 
976, 511 



Total, 



2,06'2,894 
S, 643, 939 
2,758,552. 



The -weekly avora^^eof 1868 is as follo^vs : beeves, 5,637 ; calves, 1,595 : 
sheep, 26,935— an increase of 2,000 over the a\ eriige of the previous 
year ; swiiie, 18,779. The following are the average prices for the year : 
beef, 15f cents per pound 5 sheep 6 cents; hogs, 9^ cents. In beeves 
an average advance is shown over tlie previous year of one-fourth to one- 
hall cent per pound. In .sheep, a slight diminution of price, owing to 
large increase m supply. There was a considerable decrease in the sup- 

?SrT 1 ^V^'^^*^^ ^^^^^ per pound higher than in 

1867, the advance being quite three cents at the close of the year. The 
decrease m number amounts to 126,000 head for the year. The foUow- 
ing IS an exhibit of sources of supply of beef cattle : Illinois, 165,668: 
^ew York 28,757; Ohio, 27,303: Kentucky, 19,372; Indiana, 14 655 i 
r^^^kil'^^^J Missouri, 9,781; Pennsylvania, 3,455; Canada, 3 068 
^wa, 2,9o0 ; Connecticut, 2,705 ; Michigan, 1,506 ; West Virginia, 1 046 
Kansas, 818 ; l^ebraska, 263 ; Massachusetts, 249 ; ^Tew Jersey, 200. ' 
+1, 1 ^^^^ ^^^^^^ variation in the average price of beeves for 

iSmJSfi * ^^^S ^^^^8'!^* l^igliest price in April, 

running up to an average of eighteen cents in the early part of the 
month, and were at their lowest in October and ITovember, reaching an 
average of thirteen and a half cents. In January, the prices of' the 

frfm S.??^^*'^'.^'''''^'? ^'^c^ ^^^t«5 in December, 

% ^^T^^ ?f l"Shest prices in April 

nn,l t^"" eight cents for the month; and the lowsst price in 
thi inS' n^tL "^^""'^^^ averaged nearly 45,000 head per week. At 
the last ol the month prices ranged from three and a half to five 



BOSTON LIVE STOCIC 3IARKETS, 1868. 

The numbers of live stock sold in the Boston markets during- 1868 arc 

lUfTAt^'^l}^'''^'''^ hogs:i27,aii 
pigs, 10,443. The sources of supply of cattle are as follows : Maine; 
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10,574 ; New Hampsliire, 7,209 ; Vermont^ 18,426 ; Massachusetts, 2,780 ; 
Kew York, 4^327; Western States, 61,689; Canada, 5,005, Sooi'ces of 
supply of slieep : Maine, 9,174 ; Kew HampsMre, 41,965 j Vermont, 
173,802 ; Massacliusetts, 18,300 ; New York, 39,683 j Western States, 
167,410 ; Canada, 42,401, 

The number of cattle for 1868 was somewhat greater than that of 
1867, hut less by about 8,000 head than the exhibits of 1865 and 1866. 
Comparison of sales of sheep during the six years from 1863 to 1868 
shows a greater amount for the last named than for any of the five 
previous years. The excess of 1868 over 1867 was 70,795 head. 

The best beef brought thirteen and a half to fourteen and a half cents 
during January. During the subsequent months, fifteen to sixteen cents. 
From June, prices declined till the first of September, after which they 
ranged, for the most part, from twelve and a half to thirteen and a half 
cents. The lower grades varied much more in price. During the fall, 
grass-fed cattle were sold at seven to nine cents per pound, while during 
the spring and early summer there were several weeks when scarcely 
any animals were to be bought short of twelve to thirteen cents per 
pound, 

REOUIPTS OF CATILE IN CHICAGO, 1807-'6S, 



Source of supply. 



Illinois Contral Railroad. 

Bock, iHland Ballroad . . . 

Mlch%aa Central Bailroad 

PUtBbiirj flud Fort Wayne Railroad. 

^Great EaHtora RaUroad 

"Alton and St. Louis-Railroad 

Burlington and Qulncy Railroad - - - - 

NorthwQBters RaUroad < 

Michigan Southern I^allroad 

Driven in , 

Total 



1868. 



GO, 902 
35, 616 
S,215 
444 
1,392 
CI, Q'iS 
108. 901 
4C, 758 
796 
8,548 



324, 524 



1867. 



58,882 
41,341 

1, 466 
439 

1, U47 
54,143 
119, 9^1 
60, 189 

1,050 

5,500 



334, 188 



Of the receipts of 1868, one-third, or 108,901, wore transported by the 
Burlington and Quiucy road, which runs through a fine cattle region, 
and connects with the railroads of Northern JMissouri. The Alton and 
St Louis, passing in the same, direction through the State, and also 
leading to Missouri, brought the next largest number, 04,952; the Hlmois 
Central contributed 60,902 ; the Korthwestern, (through Wisconsin,) 
46 J58 ; an,d the Eock IsLand, 35,610. 

The receipts of Texas cattle in Chicago, during 1807, was about 35^000 
head; during 18^8, about 56,000 head. The price in August averaged 
$3 72 per 100 pounds ; in September, when they were sold with dif&culty, 
geijerally by the head, at $24 to $32 each; in November, $3 93 per 100 
pounds. At the same time Texas cattle wintered at the north realiijed 
$4 25 to $6 50 per 100 pounds. 

Prices of heef cattle mid live . Jwgs.—The prices obtained averaged as 
follows: Best fat shipping cattle, $7 26 to 17 98 per 100 pounds; 
steers in good flesh, weighing 1,150 to 1,250 pounds, $6 14 to*$6 65; 
steers weighing 850 to 950 pounds, $4 48 to $5 08 ; stock cattle, $3 83 to 
$4 32 : cows and heifers, $3 78 to $5 78. 

The receipts of live hogs in 1868 were 1,705,433, according to Mr. 
Gdffeth^s register, and the shipments 1,020,329. The total of weekly 
sales was 1,786,675, averaging 223 pounds. 

The mean annual range of prices of beef cattle and of live hogs, as 
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gathered from tlie revie-w of the Chicago stock trade in the Live Stock 
Eeporter, for the past six years, are as follows : 



Year. 


BEEF CATTLE. LIYF. HOGS. 


In currency . 


In g:olci. j In currency, j la gold. 




$2 33 to $4 80 
2 56 to 7 52 

2 94 to 8 46 

3 53 to 7 72 
3 52 to 8 02 
3 44 to 8 10 


f. 

$1 67 to $3 29 ■ $;J 11 to Jo OQ ' $2 IG to $3 44 
1 2C to :i m ; 0 94 to [} irlO 2 87 io 4 74 

1 90 to 5 49 ! B 81 to 11 55 ' 5 OG to 7 40 

2 49 to 5 4t3 ! 7 67 to 0 47 ' 5 58 to f> 80 
2 55 to 5 81 i 4 7C} to 7 Ul ! 3 44 to 5 06 
2 45 to 5 79 ; G 72 to 9 40 ' 4 80 to 6 72 

1 ! 






1866 


1867 







PEIOES OF BEEADSTUJFFS AT ZS^EW YORK. 

The following averages of prices, at the dates named, show the gi'eat 
decline in breadstuffs during the year 18G8 : 





April 23, 18G9. 


April 25, 186a 






■ ' — ^ — 

$5 45 


$9 70 




do.... 


5 95 


10 60 




do.,.. 


6 15 


10 70 




do.... 


5 85 


10 33 




do.... 


- 8 


13 88 




do..,. 


G 45 


10 78 






9 13 


13 25 






8 50 


13 63 




do.... 


5 73 


8 88 




do.... 


4 48 


G 00 






I 33 


2 58 






1 65 


2 85 




do.... 


1 7L 


2 95 




do.... 


1 83 


3 20 




do-,.- 


83 


1 18 




do.... 


85 


1 £3 






85 


1 15 






1 53 


2 15 
86 






78 







The results of statistical researches upon special subjects^ are pre- 
sented in other pages of this volume^ and a variety of important matter, 
not yet sufficiently full or complete, is withheld for use in future publica- 
tions. 

J- E. DODGE. 

Hon. H, Capron, 

Commissioner, 



REPORT OF THE CHEMIST. 



Sir : lu makiug a report of tlie work done in the laboratory during 
the past year^ it is proper to mention that the removal of the depart- 
ment to its present location necessarily led to the suspension of chemi- 
cal work for two months as regards most analyses, and for a much 
longer period on drymethodSj owing to delay in completing the arrange- 
ment of the furniture of the laboratory apartments. The necessary prep- 
arations for removal also forbade entering on any extended course ot 
analyses ; hence the laboratory has been chiefly occupied; during the 
year, with the performance of analyses of agricultural substances used 
as manure, and in satisfying immediate demands for information made 
by correspondents. The total analytical work in the laboratory for the 
year embraces the following classes, viz : 

1. Marls, including varieties both recent and fossil. 

2. Earths, clays, slates, and soils. 

3. Ores ox gold, silver, iron, manganese, tin, nickel, &c. 
, 4, Wines from different States. 

5. Mineral waters. 

6, Pharmaceutical preparations. 

7. Oases of suspected criminal poisoning requiring analysis. 

8. Artificial fertilizers. 

9, Many mineral df^terminations. 

10, Proximate analyses pf plants for technical purposes. 

The work has been confined very strictly to supplying the detoonds 
of practical agriculture, consisting principally of analyses of marls, 
soils, and vegetables ; and to the examination of deposits newly opened 
which promise to be sources of local wealth. In carrying out the latter, 
it is found difficult to avoid subserving private interest while seeking 
pubhc good. The opinion being somewhat prevalent that this depart- 
ment should constitute itself the oificial examiner of all manures in the 
market, both natural and artificial, samples of fertilizers suspected of 
adulteration, obtained from merchants and traders, have been forwarded 
for analysis. Such correspondents have been informed that the laboror 
tory of this department is- devoted to the analysis of, soils, waters, and 
natural manures, such as peat, marls, &c., and other matters of 9tate or 
public interest. It does not make analyses of commercial manures, as 
guano, bones, superphosphates, &c., either for the farmer or the manu- 
facturer. The department does not perform any work which has for its 
object the establishment of works or manufactures of private enter- 
prise. 

A chemical laboratory is necessarily incomplete, for the purposepof 
industrial analysis of materials useful to the farm or to commerce, 
without a museum of typical specimens embraced within the scope of 
work of this division, and it is deemed desirable that such should be 
fornied. Already, through the correspondents of the departments, valu- 
able specimens of geological strata, building materials, limestones, 
and other illustrations of the economic wealth of the country, have been 
collected, and more might readily be obtained through the ^me agen- 
cies. These specimens will form, when catalogued and displayed, a very 
valuable and interesting collection, not represented in other museums, 
and having for its object the exposition of the industrial and the techno- 
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logical valuG of tlio miiieriil wealth of tlio country ratlier than purely 
scientific relations. To carry out this x>la-n would involve some expend- 
iture for tho litting up of necessary shelving, &c., for the speeimens. 

GfKEEXSAKD MARLS. 



Of the miuGral tiu.'ilyscs perfori»ie(I during' the year those of marls 
much exceeded all others. These marls vrere not those of the alluvial, 
or, as it is sometimes called, quaternary formation, as the name might 
imply; but wero derived either from tlie ci-etaceous or tho tertiary; 
and, as many greensand marls from Mar\iand and Yirginia Avero among 
the number, some remarks concerning theju, iis regards their peculari- 
ties and contrast with other beds of same ago farther north, may not he 
out of place. 

THEIR POSITION AND GEOLOCHCi'LL RELATION. 

The gToensand beds of the xltl antic States are a very important geo- 
logical formation, v/hetber we consider tliem as occupymg a large tract 
of country or as affording a valuable amendment to the soil which they 
underlie. Extending in a gentle and continuous curve along the sea- 
coast, they are found in every coast State from the Hudson Biver to the 
Mississippi. The beds have a very general trend north-northeast and 
south-southwest, and a similar dip, being about twenty feet to a mile in 
New Jersey, and almost precisely tho same in Mississippi ; sho"«4ng a 
great miiformit,^ in the causes whiclt led to tiieir deposition and eleva- 
tion, and in the coiulitiouB govcriintg thorn. Occurring at the close of 
the cretaceous period, owing to tho abseucoOi cementing inaterial orig- 
inally present, or subsequently ])creolatii)g, tliey have never consolida- 
ted, and are still b(ids of sand, (clayey and calcareous sand,) differing in 
no physical respect iroiu the aiiuvjal and later beds, wliich cover them 
to the depth of several feet. 

Although the lithological chara.cter of the beds is not the same in the 
northern and the southern extremity of the deposits exposed, yet their 
identity can be at all times recognized by the fossil shells most abund- 
antly present, and which are by far the most uniform in occurrence. 
When the manner of deposition of this sand over so large a tract of 
country is examined, it is found that the amount of material varies con- 
siderably m thickness, generally diminishing the further south it is ex- 
amined. 

In Kow Jersey these marl beds occupy a very narrow belt of land 
from four to sixteen miles wide, from the ocean shore near Sandy Hook 
(NeAV York Bay) to Salem, on the Delaware. A sandy soil, destitute of 
diluymm, covers the region, which has a strike south 55o west, and a dip 
soutlieast about twenty feet i)er inile. This formation is composed of 
SIX beds, three of which are true greensand layers, and three are beds 
of mariue^^and separating tho others. In Maryland and -Virginia it is 
probable that these three beds or their equivalents mav exist, but they 
have not been accurately distinguished; and in Korth Carolina but two 
ot the three have been recognized, the lower bed being formed at Black 
Kock, and the upper bed at Tarborough, on Tar Eiver, at Colonel Clark's, 
in the latter place the shell bed, containing pecten, exogyra, belemnites, 
hgnite, and p.yrites, is found immediately over tho stratum of greensand 
which IS conlined to one bed, or at most to two. In Mississippi but 
one bed is found as the representative of tho three of Kew Jersev ; nor 
does this single bed exceed in thickness a single bed of tho Hew Jersey 



KEPOET OF THE CHEMIST, 



61 



So much has been already written about the greensand beds of New 
Jersey that but httle is needed to be inserted here- Being the first 
deposits of this charaeter used as a fertilizer for the soil, and the demand 
increasing more than the yields it has for some years back been an arti- 
cle of marketable transport on railways^ and is acknowledged to be sec- 
ond to no other mineral fertilizer when it is considered how long a 
dressing of it is felt upon the land. In that State the greensand is in 
places, as in BurUngton County, mixed with a dark chocolate-colored 
clay; in Monmouth County generally with a lighter clay and some shells. 
In beds more to the south the sand increases in amount, while in a few 
beds here and there the marl appears to have undergone but little mix- 
ture with clay or gandj but is almost wholly composed of the green 
grains which have given the name of greensand to the whole formation. 
ITntil lately tfee great value of this fertilizer was attributed to its con- 
stituent potash; but it is now admitted that its value is not due to this 
source alonCy and that it must be sharM with phosphoric acid and other 
constituents. As the pure greensand grains (glaueonite^ are valuable 
portions of this manure, efforts have been made, both in this laboratory 
and elsewhere, to ascertain their exact chemical composition. The vari- 
able results are not owing to any intrinsic difficulty in analysis, but to 
the extreme difficulty i^of procuring sam])les sufficiently clean and tree 
from foreign matters for operating upon. By washing and sifting, even 
though performed many times, it is . almost impossible to obtain the 
green grains perfectly free from admixture with sand find sulphate and 
also phosphate of lime. Tliis difficulty is mentioned in the final report 
of the Geologleal Survey of IJcw Jersey, (18GS,) in which appear several 
examples of analysis of tliese marls, apparently performed with care, 
industry, and chemical skill. On page 281 of that report the following 
occurs as one of the avera-ges of the composition of glauconite : 



Silica 50.923 

Peroxide of iron. . - , 19.353 

Alumina 7.503 

• Protoxi de of iron 3.909 

Magnesia 2.918 

Potash , - 7.505 

Water lost at 212o ^ ' 



Water lost at above 212^ 



lOO^OOO 



The potash in other analyses varied, running from 7.262 to 9,087 per 
cent The analyses excludes? all the lime, salts, and the silicain the m^irl 
from the constitution of the glauconite, the chief agricultural value of 
which had been estimated to lie in its potash constituent. ^ The iron 
exists in both states of oxidation as protoxide and peroxide. The 
amouiat of greensand grains present in the various maito of Hew Jersey 
ranged from IG per cewt. to 90— from 25 to 33 per cent, being the aver- 
age of many. It is worthy of remark how small an amount of glau- 
conite gives a blue tint to clay or sandy clay — ^less than d per cent, giving 
a very decided shade of blue. 

The foregoing, however, does not represent the true composition or 
the actual value of the greensand of Hew Jersey as it is used. In the 
second annual report of the Geological Survey of that State, 1S56, pp. 
85-91, several analyses of the greensand marls are given, in all of 
which two ingredients, additional to those described as entering into 
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glaaconite, are set down — sulplmric and also phosphoric acid — the latter 
of which exists in notable proportion. 

Squanknm marl yields of phosphoric acid 4.51 per cent. 

Pemberton, (No. 1) 1.G8 « " 

Pemberton, (Ko. 2) 2.39 " " 

Clementon 2M " " 

Freehold 1.03 " " 

Now Egypt 1.58 " " 

Blackwoodtown ,3.(>(} " '< 

Woodstown 2.05 " « 

Marlborough 1.14 " «< 

Shelltowu 0.17 " " 

The last named is from the clay v/liicli underlies the marl, and which, 
though green in color, contains but few green grains. This phosphoric 
acid in some specimens exists as phosphate of limoj in others, as phos- 
phate of iron. The latter probably was its original combination. The 
presence of pyrites and vegetable matter results iri the formation of sul- 
phuric acid, which, acting in the iron phosphate and on the lime car- 
bonate of the shelly portiou, liberates the phosphoric acid of the iirst 
and unites with the lime of the second; the free phosphoric acid then 
acts on some lime carbonate to form phospliato of lime. Thus both sul- 
phate and phospliato of lime are introduced into the marl. But whence 
is the origin of the phospliate of iron ? The glauconite does not appear 
to furnish sufiicient to account for the amount given above j indeed, the 
usual analyses of pure glauconite do not mention phosphoric acid as a 
constituent. It is assumed by Professor Cook tJiat the phosphate of 
lime of these sands is a foreign ingredient, and no necessary part of 
glauconite. " In fact," he states, " the phosphate of lime can easily be 
distinguished by the eye from the greensand grains with which ii is 
mixed. It does not form any necessary ])art of the mineral, and may be 
rejected from the analysis." 

The fact of the universal presence of phosphate of lime in the green 
sand IS certainly no proof of its origin in the glauconite: but that the 
phosphate of lime may be detected by the eve in the mass of the marl 
as distinct from the green sand has not been verified in the examination 
of marls in this laboratory. Indeed, the reverse has generally been 
demonstrated. Prom a carefuUy conducted chemical analysis, made in 
this laboratory by the assistant chemist. Dr. Tilden, upon a sample of 
greensand marl from Upper Marlborough, Maryland, which contained 
on an average 50 per cent, of fine angular quartz sand as its only visible 
admixture, there were found in one hundred parts 1.53 parts of anhy- 
drous phosphoric acid, equivalent to 7.44 per cent, of the probable fer- 
roso-ferric phosphate. The phosphoric acid had not been united with 
hme m the marl, and must have existed as a phosphate of iron : and, if 
not a constituent of the glauconite, was present as a phosphatic earth 
commonly found m this geological formation, and is the parent of the 
vmanite occasionally found in the stratum. 

tlie State of Delaware the greensand beds are found crossing its 
northern border m their course from New Jersey into Marvland. Eepe- 
titions of the beds occur in the ravines of St. George's Oreck, where the 
chemical composition is carbonate of lime, gTeensand, and white siUci- 
ous sand. Along the line of the canal west of St. G eorge's the bed has 
yeUow clay and micaceous clay mixed with the greensand, eivinff dif- 
ferent shades of color to the bed. The southern limit is near CantweU's 
Bridge, where the marl is found to be mixed with vellow clay, and is 



KEPORT OF THE CHEMIST, 



63 



mncli more ferraginous than elsewtieTe. In St. George's Hundred a bed 
of bluish green sand is met with, which is described by Professor Booth, 
who is the authority here quoted, as being nearly pure glauconite, and 
yielding, on an analysis : 



Silica 65.77 

Potassa 9.00 

Lime and magnesia 2.30 

Protoxide of iron 21.70 

Alumina 3.12 

Water. • 8.50 



100.39 



The presence of the lime and magnesia shows that calcareous detritus 
has crept into this specimen. The bright green sandy marl of Draw- 
yer's Greek furnishes, on analysis, a nearer approach to the glauconite 
composition : 



Silica 56.35. 

Potassa..-- 8.4J.8 

Protoxide of iron 22.25 

Alumina 6.00 

Water 7.11 



100.128 



Glassing the Delaware greensand in two deposits, the calcareous and 
the glauconitic, which are separated by a bed of yellow sand or sandy 
clay, it is found that these beds occasionally merge together and sepa- 
rate again. This has been observed in sections of the canal in Dela- 
ware. The same occurrence is met with in river cuts in North Carolina. 
The chemical composition of the beds of course varies in proportion as 
either the calcareous or glorucouitic element preponderates. This is well 
seen in the analyses of the upper and the lower greensand deposit of 
Delaware, made by Professor Booth, in which the lime may be taken as 
title varying substance. 



Qreensavd of Delaware. — f Booth J 



trpper Beds. 


No. 1. 


No. % 


No.. 3, 


No, 4. 




18.6 
33.0 
35.0 
14.0 


24.7 

35.0 
31,0 
9.0 


SSO. 13 
38.00 
32.00 
10.00 


58.60 
35.40 












100.6 


99.0 


lOa 13 


moo 




IiOW9T Bedi. 


No. 5. 


No, e * 


No. r 




S. 30 
2L 70 

9, 00 
55.77 

3. ;S2 

8,50 








22.21 
8, 50 

56.70 
5, 00 
9, 30 


37.03 
5.37 

52.60 
7.70 
7.40 












100. 39 


101.00 


100.09 



f 
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Tlie average thickness in Delaware is about twenty-one feefc^ increas- 
ing in the south to twenty-five feet. The highest amount of carbonate 
of lime which has been found in the calcareous greensancl of this State 
is twenty-five per cent. These beds enter Maryland from Delaware at 
the head of Appoquinomink Greek;, or near the head of the Sassafras in 
Kent County^ whence it crosses the Chesapeake into Anne Arundel 
County and Prince Gcorge/s. In the latter it approaches the line of 
the District of Columbia, occurring at Marlborough in beds ten to twelve 
feet thick ; thence it passes south through Charles County below Chico- 
moxcn Creek, and enters Yirginia at Aquia Creek, in Stafford County. 
The marls in Maryland and Virginia may properly be considered in this 
place, as^ although not presenting the characters of the true greensand 
beds, yet they bear a close relation to those found in is^ew Jersey and Dela- 
ware. Trom the samples of all of these marls forwarded from these two 
States to the department for examination, it would appear that, excepting 
the beds near upper Marlborough, the strata belong to the lower eocene, 
as is shown by the fossils occurring through them. They resemble the 
Delaware marls in the large amount of carbonate of lime wliich they con- 
tfiin, clearly showing their geological position to be in the cretaceous or 
chalk formation. This carbonate of lime it not always evident as whole 
shells or fragmentary portions; but, even when not distinct to the 
naked eye, constitutes a portion of the mass as a finely coherent pow- 
der, so that every stratum of these greensands may be roughly stated 
as made up of — 

1. Chalk powder. 

2. Greensand grains, or glauconite. 

3. Whitish quartzose sand. 

Of these the latter element is the most constant; for though it may 
be found that the bed of one locality diliers from the same bed in 
another in containing less glauconite, yet there is not therefore present 
more chalk or carbonate of lime. It "^is then usually found to be more 
sandy, while sometimes, iu stead of the whitish quartz grains increasing, a 
greenish or bluish micaceous sand takes its place. The amount of the 
glauconite varies, but rarely ever approaches one-third of the whole. 
More frequently it is less than ten per cent., and in most of those in 
Prince George's County and Oharles'S it seldom exceeds three per cent., 
as shown by eiutriation. When this mineral is in so small amount, of 
course the marl does not i)ay for its distant transnortation; but it is 
still a benefit to the neighborhood, and it is to be regretted that the 
State of Maryland and also of Virginia do not awake to the value ot 
these sources of wealth, thus profusely scattered in the very positions 
where they can be made so highly beneficial. In the localities of the 
miocene and the upper tertiary beds, and the strata of drift, gravel, 
and sands, and the quaternary layers which skirt the borders of the 
ocean— the banks of the large embouchures or bays, as the Delaware 
and the Chesapeake, the Potomac and other rivers, where a sandy clay 
constitutes the chief surface soil, and where fertility is to be assured 
only by the ntmost and con^tinued efforts of labor and by manures, the 
latter bemg often unattainable or of high price— the marls described 
would prove very valuable, converting sandy and pine deserts into 
regions of agricultural wealth rivalhig any market garden on alluvial 
clay. Where exposures are met with, the beds should be cleaned out, 
examiiied by some competent person, and the value chemicallv ascer- 
tamecl. Private enterprise will never take the initiative in this pro- 
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cecding. An exploration^ conducted under, the auspices of the State 
goveniinents, would return tenfold the amount expended^ not merely in 
the value of the marl lands, hut in the increased productions of the land 
enriched by them, in the altered cultivation which must necessarily 
ensue, and' in bringing the shore counties of Maryland and Virginia 
into close connection with the food markets of BaltimorCj Washington, 
Philadelphia, and New York. A survey, under a competent superin- 
tendent and stall of assistants, could accomplish the work in one sea- 
son, at a cost of a few thousand dollars — a sum almost every year 
squandered in useless or harmful legislation. 

The marls of Maryland and Virginia, as already stated, resemble 
those of Delaware; and, viewed iij their geological relations, are superim- 
posed on the sandy marl and the clayey greensand beds of New Jersey, 
which are the subdivisions of the cretaceous formation in that State. 
The lower divisions of the tertiary series contain the shell layers of cal- 
careous sand, so abundant in Stafford County, Virginia, and elsewhere. 
The lower beds of the cretaceous series of New Jersey are met with in 
the following order, as given in the late survey by Professor G. H. 
Coflki top earth; micaceous clay; marl with clay, sand, and shells; 
lower marl bed; sand marl; laminated sand. Above these lie the beds 
of greensand proper, as alluded to, and above these again are the 
eocene beds which, except that of Marlborough, are the only deposits 
exposed in Maryland- and Virginia. This difference of geological position 
is thus dwelt upon here, as there is some confusion on the subject; and 
there exists a general belief that the Virginia beds are of the true cre- 
taceous series. 

The fossils occasionally found in some of the specimens of marl for- 
warded are shells of Pycnodonta {vesicularis f ) and Terebratida pUcatay 
which fact, perhaps places them in the lower group of beds. No traces 
of amber orvivianite, (phosphate of iron,) which ha;ve been met with 
in more or less abundance in New Jersey, have been forwarded, alone or 
in samples, to this department. Many of the marls forwarded from North 
Oarolhia, as well as from Virginia, appear to belong to the tertiary, 
either eocene or mioccne marls in position, and neither pond marls nor 
greensand formations; the basis being quartz sand, with a sprinkling 
of ferruginous clay. The black clay and marls, which are occasionally 
acid, contain free sulphuric acid, with moderate amounts of organic 
matter, |)Otash,, phosphate, sulphate of lime, and carbonates of lime 
and magnesia. They may be used as top dressing from five to twentj^ 
tons per acre, either composted or alone. In the growth.of potatoes 
these marls are of muob value. The following arc the results of the 
chemical analysis of some of the Potomac marls: ' 



MarU from Prince Georges County^ Potomac shorcy 

opposite Alemndria. 


near 


Oxm JtuVij 


EXJlMtNED BY JCLUTILIATION. 


No. 1. 
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10.50 


,28. 
.49. 


14. 




^ 57. 50 




100. 


loa 


106. 
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Marls fro'^n Prince George's GGunty-^ Fotomac shore — Goutiniied. 



JCXAMINKD BY ANALYSIS. ! ^^0. 1. | llo. 2. 



0. 
7f). G3 
li. 40 



MoiBture.. - - 

Silica fiDCl insoluble Rilicates, 

Aluraina and peroxide of iron 

Pliospljate of iron , - 

Carbonate of lirn© : * 8. 'JS 

Carbonate of m^lgne^^ia , - - - - ; t:'£vcr-s, • traces. 

Soluble saline matter : .01 | 

Potoh., ; - ; • 13 ! .U 

Sulphuric ncid — , - - j . * 



c8. 43 
10.48 

21.24 



J?o. 3. 



12. 

57.59 
59. 

.22 
16.08 
traces, 
.31 
.C8 
l.oO 



ICO. ■; ICO. i 100. 

1 i 



No. 1, Ligbt-greenish color, and abonndiDg- i:i hIicjIs. 

No. 2. Liglit-frrt'eiiisti color inorf> shelly, and cont.'i'min.'j Ci:\o ci\li"\rrn\ii povrder. 
No. 3. Browiiidli color more shell}^ iiud coiuuiiiiji;^ cakiircous pov. iujr. 

Oreenmnd marl from Aqnla QreeJcj f:!tcvlfor(l Cov.ir!:j^ Virginia^ one and 
onC'liaJf mile ahove iJio laynlhifj—Jroui A. T, CK Dodge's. 

Moisture 100 

Aluiniiia and peroxide of iron - 5.00 

Carbonate of lijne. - 42/40 

Cftrbouate of ma^>'nesia. 1,00 

Saline matter soiuble hi ^^^ater^ coiitaiiiiug aikalino sulphates 

and chlorides ! 0.50 

Potash 0.10 

Silica- and insoluble silicates of Ixiiie arcl iron 40.80 



100,00 

TJxis marl contained three to four per cQiit. of glaucomte. 

Marl from Frince Oeorgc-s Gounijj^ jlarifland—^rcn L. Binglum, 

Dark green granules and fine *sand 45. 79 

Shell marly (lime^ferrugiiioiis daVj &c.) 54.21 

10. 000 



The shell marl contained — 

Carbonate of lime 45. 08 

Carbonate of magnesia : 1. 13 

Oxide of iron and alumina 2. 38 

Phosphoric acid trace 

Organic matters . - ... 3. 80 

Water and loss 1.82 

54I1 



Marl from StMarjfs Oouuiy^ Alar-jland—from Colonel Wilson. 

Insoluble silicates and fjno .suncl 58. 50 

Alumina and ])croxido of iron ] , . 9.' 20 

Carbonate of lime . . 1?! 20 

Magnesia 'o! 20 

Soluble salts containing three- ibiirtl is 01 one per cent, of potash . 3. 00 

Moisture s.nd loss ^. 11, 90 



10. COO 
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Marl from Byeh Landing^ Charles County^ Maryland. 

Insoluble silicates and fine sand 64, 60 

Alumina and peroxide of iron;, with traces of phosphoric acid. ... 2. 60 

Carbonate of lime. 23. 00 

Sulphate of lime. . - 1. 41 

Soluble alkaline salts ^ , 0. 55 

Moisture and loss. ' - . 7. 84 



100. 00 



The foregoing, selected out of many analyses made in this laboratory, 
show the general chemical composition of these marls as they occur in 
these two States. Of many samples Ibrwarded no certain information 
concerning their relative position as to the accompanying beds of sand 
could be obtained ; so that, from an account of their stratification, it is 
not possible to state to which bed they belong. Indeed, it is questiona- 
ble whether the true cretaceous beds have yet been anywhere exposed or 
utilized in Virginia. In making the analyses alluded to, the strictly 
chemical examination was not always adhered to, the test by washing 
often sufficed to give the information needed. In tlic case of marls, 
which are composed of inineral ingredients the specific gravity of which 
differ, the method of olutriation, or separation by water into layers, 
may often be adopted, by which a tolerably exact appreciation of the 
diflterent proportions may bo obtained ; thus, carbonate of lime, quartz 
sand, clay, and glaitconite being the four constituents, by iilacing a pul- 
verized sample of marl in a tall cylindrical glass jar graduated to a 
uniform scale, filling the vessel up with water, aud agitating the whole 
by a rapid rotary motion until thoroughly mixed, then allowing to settle, 
it will be found that these four constituents separate to some extent, 
aud are deposited in layers at the bottom of the jar, in accordance with 
their different gravities- The glauconite, being the heavier, will settle 
at the bottom, then the quartz, above that the clay, and at the top the 
carbonate of lime in shell or fine poAvder. By a little care and prepara- 
tion before hand this mode of examination may be made tolerably ex- 
act* Another method of elutriation consists in stirring the marl in water, 
pouring off the muddy water, and leaving the washed gTains of marl 
with the sand and gravel. The cUiy is thus separated, and may be col- 
lected and dried after it has settled. The washed marl may be then 
dried, the gravel and saiid picked out, and each dried and weighed. 
This pltin has been Uwsed in tlie geological survey of New Jersey. Look- 
ing upon tl]^e glauconite' the chief sodrce both^f the potash and the 
phosphoric acid, whether existing as phosphate of iron in the more glau- 
conitic marls, or in the calcareous and the p.>Titiferous marls, as phos- 
I)hate of lime, the determination of the amount of glauconite by some 
ready and easy method becomes a matter of practical importance. There 
is no plan tor this object which can be more readily adopted than this 
one of elutriation. In the dry si)ecimcn the eye may be deceived as to 
the amount of green grains; but when the whole has been made to de- 
posit slbwly, or has been washed off by moving water, the separation is 
tolerably perfect, and may be completed by picking out the green grains. 
From this approximate estimation of glauconite a calculation of both 
potash and phosphoric acid may be made. The greensand marls of 
North Carolina have the characters of those tertiary beds of Maryland 
and Virginia, already described, with perhaps hirger admixture of worth- 
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less mattea\s. They are very sandy^ the silicioiis element of fiiie quartz 
saacl conRtitutiDg 'sometimes nine-tenths of the whole ; and they con- 
tain mnch less i)otashj and more lime carbonate, than those of [Now 
Jersey. The exposures of greensand are not frequent^ although these 
beds are classed as true cretaceous beds in that State, The heavy cov- 
ering of detritus and sand, and the slight elevation of the section of 
country underlaid by these marls, have caused little denudation^ so 
that it is only along the larger rivers that exposures occur, as is in- 
stanced at tlie' Gape Fear Eiver, theNeuse, andtheTar. The beds, also, 
from their slight elevation, rarely appear above the river bottoms, and 
cannot be followed to any extent downward- Professor Emmons, in 
his report of the geological survey of this State, says that in no place in 
¥orth Carolina has he ever found the potash to equal what exists in 
New Jersey. A few analyses of the North Carolina marls, laade by Pro- 
fessor Emmons, are here appended, to illustrate their chemical compo- 
sition. 



Silcs ftnd sand 

Pel oxide of iron mi d ^uiiiiaa. 

Carbonate of lime... 

Phosphate of peroxide of iron. 

Soluble silica .w.. ; 

Magnesia • 

Potash.--. 



No. 1. Xo. 2- No. 3. No. 4, 



37. 00 
6.40 
33. 40 
1.60 
1.40 
13.60 
1.40 
2. 10 



Soda 

Sulphuric acid. 

Organie maitora - 1 . 60 

\^ater - 1.60 



ICO. 30 



70. 43 
9. 00 
1J.40 



0.30 
0.38 
0. 42 



4.80 
3. 80 



100. 43 



91,00 
4.70 
1. 00 



G.20 
0. 70 
0. 23 
0. 26 



1.50 



913.0 
6,80 
0. 19 



0.13 
0. 15 

Q.n 

0.30 



1-20 



9iJ. 20 



Ko, 5. 



79.60 
8. SO 
2.75 



0.60 
1.60 
1,73 
0.30 
0.20 
2.00 
2.33 



No, 1. Loweftt stratum at ninclt Xlock, on Cape Fear River. 

Noi 2. Upper bed at Hhick Koelc, on Cape Fear River. 

No, 3. From ICingaton. on the Neuse lUver. 

No. 4. From Colouel Clark\vi, Tauborough, 

No. 5. From bunks of Tar llivcr, three miles from Tarhorough. 

Witlx the exception of Kos. 1 and 3, these beds are alraost destitute 
of lime, yet tliey contain but little potash or soda. They jieldon an 
average from nine to seventeen per eeiit^ of fertilizing matters, and are 
no doubt valuable applications on the soils contigxioiis to the pits. In- 
dividual owners should always fertilize their lands with such marls. 
When silica exists to the amount shown in Nos. 3, 4, and 5, named above, 
transportation is out of the question. When silica is more than seventy 
per cent., unless very rich in potash and soda, it does not pay to transport 
marl beyond a few miles. The shell marls of the eocene formation, wLieli 
contain from forty to seventy per cent, of limfe, carbonate, do not pay 
for tiransportation more than two to four miles, according tb Professor 
Emmons ; while the marl of Black Ivoek (No. 1) will be profitable at 
greater distances* The amount of potash in this marl is equal to tliirtyr 
one and a- half pounds per ton. The professor views the phosphate of 
lime, which is always present in these marls, as one of their very valu- 
able constituents. Sulphuric acid is always present, sometimes in the 
free state, but frequently as sulphate of lime, (gyi)sum,) which is the 
origin of the free acid; and thus the gypsum in every marl is prob- 
ably to be traced to the pyrites whicli, by oxidation of its sulphni:, 
forms sulphuric acid. The cretaceous beds occupy about one-tenth of 
the State of Mississippi, situated in its northeastern portion. Of this 
region the equivalents of the greensand beds are found only in the 
eastern parte of Tippah County, Pontotoc, and part of Chickasaw, 
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embracing a belt not more' than ten miles wide. The glaneonitic laj-^er 
is fotfnd mixed with disintegrated shell, highly sandy, and a poor repre- 
sentative of the northern series as it appears in Monmonth County^ Now 
Jersey f there being but one bed from one foot to three feet thick, and 
not averaging laore than five to seven parts of potash in every thousand 
of marlv The cliemical constitution of this series in Mississippi is shown 
by the following analysis from the State Geological Eeport, made bj 
Professor E. W. Hilgard, State geologist. 



Insoluble sand and claj 

PotaHh 

Soda , 

Limo «... , 

MRgnegta ^. 

Brown oxide lumiffanejie ...... 

Pwoxlde of iron 

Alumina. , 

PboMpborio acid 

Carbonic acid, wnter, and loss 



No. 1, 



73. 410 
0.702 



6.315 
0. P86 
0. 050 
7.055 
5. 888 
0. m 
5. 640 



99. 90^ 



Ko. Q. 



G2.441 
0.730 
0. 27(2 
7.95'^ 
1. 560 
a 160 

II. 849 
5. P65 
0.2ti6 
9*905 



101*000 



No, 1. Wilhlte*B laarl, Tippalx 0^^nty. 



No. 3. Marl froiu O. Daviis'B woll, UipUy County, 



The glauconite in these marls does not exceed one to two per cent., 
and, sandy and poor as tb^y are, they yet have been used with good 
effect ; that of Ripley Ootinty has been laid on clay lands at the rate of 
four hundred to six hundred bushels to an acre. It is remarkable that 
the; sand marie * of tbe rotten limestone group of this State, which lies 
immediately below the glauconitic layers, contaiif fully as much potash, 
seven parts in a thousand, which perhaps is to be accounted for by the 
mineral origin of the sand, it being derived from the debris of a mica- 
ceous rock. Almost all the marls of Mississippi contain phosphoric 
acid, tlje average amount of whicli varies from two to three parts per 
thousand. This account*, in a measure, for the value of oven tlie sandy 
marls of the State, 



ACTION AJNTD VALUE OF GBEENSAND MAELS, 

The action of thes(a marls depends on the influence of tlie predominat- 
ing elements, which are lime carbonate, potash, oxide of iron, and phos- 
phoric acid. The action of carbonate of lime in a marl is too well known 
to need elucidation in a report like this. Valuable as this form of lime 
is as a food of plants, and a necessary constituent su pplying lime to their 
framie-woi^, its importance as an amendment of soil in a marl or manure 
is yet but secondary. Those substances which, are constantly undergoing 
change of condition by oxidation are those whicli are the essential 
constituents of a manure; under this bead the oxides of iron, and the 
salts of iron reducible to oxides, must occupy the first position. We 
cannot greatly err by estimating very highly the action of the protoxide 
and the peroxide of iron. This metal holds its oxygen with but a medium 
force, yielding it up to other bodies which have stronger affinities for it, 
and in turn taking oxygon from substances which hold it but loosely, 
and passing from the condition of protoxide to that of peroxide. Iron 
thus becomes a storehouse of oxygen for the soil and for the use of 
growing plants j and it is this moving oxygen which is continually 
entering into comjounde kiid leaving them which contributes to build 
up the tissues and the juices of growing vegetation. Although not 
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enteriDg to any notable extent into the actual composition of plants, 
yet iron is one of the. most important elements of soils in aiding' plants 
to grow. It shares this f auction with orfjcmic matter. They are both 
stimulants, increasing the nutrition by the supply of oxygen which they 
yield to other proximate principles of vegetation. The iron ot a soil is 
generally reported in an analysis as existing in the state of peroxide; 
but, strictly speaking, no soil contains iron iji state of peroxide alone. 
Some of it is in the form of protoxide, brought to this condition by 
organic matter, which has robbed tlie peroxide of Horac of its oxygen. 
In this double state it exists in greeiisaiid. Tlie organic matter of a 
soil, by contact with oxide of iron becoming oxidized, i i changed into 
vegetable acids which are soluble, and unite wit!) tlic li;ne and magnesia 
to form soluble salts of those earths, vrSiieh thou enter tlie rootlets of the 
plant and aid in forming tissue in the sap. Perhaps the fertihtyof 
basaltic soils is as much due to their oxides of iron as to the lime which 
they contain. 

This reaction of iron oxides and organic matter upon each otlier 
occurs only in the presenco of moisture and sunlight, (heat;) and moist- 
ure itself, with heat, is at times a fertile cause of oxidation, and of the 
nutrition of plants. Away i'rom the inilucuce of these forces of nature 
the action of protoxide of iron is only injurious to vegetation. Under 
solar iuiluenco and contacit of protoxide of iron, water itself is decom- 
posed, its oxygen ai)])ro})i'iated by tbe iron to iieroxidize it, and the hy- 
drogen liberatijd. Tlio latter, coming into contact with the nitrogen of 
the air, forms ammonia, which is seized by carbonic and other organic 
acids, rendered soluble in water, and lit to enter tbe plant. Thus, iron 
is the medium between the v^iiter, the organic matter,' and the atmos- 
phere. 

These remarks are made to illustrate the action of greensand marls 
upon vegetation as lar as their iron element is concerned. In these 
marls it exists chieliy in the ytato of ])ei oxide, which, upon mixture with 
vegetable matters, is reduced to protoxide by contact with th^ moist 
humus; then, being restored to the condition of peroxide by contact 
with moisture, the consequent liberation of liydrogen loi'uis auuuonia 
secondarily. Iron thus aids in ibi iiiiiig pohd)]e organic matter, as or- 
ganic acids, and also ammonia, two iinjjoi'tuiit pnnci[)!es of fertility. We 
should, therefore, err if we estimated the value of a greensand by takinj? 
into account oidy its lime, its potash, or its phosphoric acid. We should 
consider the oxide of iron as a valuable constituent in promoting fertility. 

Tbe ])resenco of potash in these marls gives them their distinctive 
character as fertilizers, and adds one of the most important eleuieiits 
necessary for plants. The large ainount ot ])()tash found in glaucoii- 
ite renders it at once the cheapest source for agricultural use fe'oni which 
this mineral element can bo snpjiiied. The action of potash is twofold: 
tirst, u])on the inaoUible organic matter of a soil, bringing it into a sol 
ubie form ;. and, secondly, supplying to certain food ida.ists the special 
alkaline food which they require. By the constant action of alkalies, 
(and of this class potash is the most efiicient,) tbe insoluble organic 
matter, humus is converted into Immic acid, and carbonic acid is also 
produced. Both of these acids idtimately unite vvith the potash and 
form carbonates of that base, which salts, wlicn formed, enter the 
rootlets of the plants in a limited degree, remain for a short period 
in the vegetable organization, and Jire then ejected — perhaps not 
wholly. Under tliis inlluoneo tlio Vv'oody tissues of plants are formed 
In the development of leaf and tuber pola.^Ii seeijis essential. It ia 
chiefly aggregated in the leaves of most ])]auts, as it is in the muscular 
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juiees of animals, formifig not less than twenty and sometimes more 
than fifty per cent, of the leaf weight— the latter amctint being found in 
th© r^ots and tabets. The straw and chaff of cereals also cotttaia it 
in Variable proportion. Perhaps nowhere is the selecting power of 
plSrHts for social mineral salts better shown than in the distribatidfi of 
potasaa. Br- Anderson illustrates this by the case of the poppy, which 
contains only twelve per cent, of this alkali in its seed, while the leaves 
Shield upward of- thirty-seven per cent. 

SafBci^iit has already been written concerning the value of phosphoric 
acid and phosphate of lime to render any statement unnecessary here. 
All cretaceous^ marls contain phosphoric "ncicl, whether combined with 
iron or lime; and phosphate of lime is, })erhaps, more valuable than lime 
as a fertilizing agent. The form in which potassa exists in these marls 
is as a silicate, and it is slowly deoomi)osed under mere atmospheric 
exposure. On soils which contain linse or much humus, the decouiposi- 
tion proceeds at a more rapid rate, ow-iiig to the evolution of carbomc 
acid; and in this way this alkali isslovcly evolved for the benefit of veg- 
etation. The long-continued beneficial action of greonsand on grounds 
may in part be explained by the gradual nature of this decomi>osition* 

In New Jersey, along the line of the llaritan and Delaware Bay rail* 
road, where it is sold at eight cents a bushel, it is applied at the rate of 
one hundred bushels per acre; and on these light soils produces a better 
effect than the usual dressing \vith stable nuinurCj especially for small 
fruits and market-garden vegetables. In Delaware, from three hundred 
to live hutidred buiAhels have been applied per' acre for wheat, oats, 'and 
Other cereals, with sometimes a fcmrlbld return. A decided benefit, but 
not to the same extent, is expevionced on grass. Generally, it may be 
said that land has increased by its use irom fifty to one hmidred per 
cent hi value. The value of marling south of New Jersey is the com- 
bined value of the carbonate and the phosphate of lime, and of the po- 
tassa. When the marls are more calcareous, ^they become amendments 
to the.soil ratlier than fertilizers to the crops, and much larger dress- 
ings are therefore necessary ; wbile, at the sanjc time, more discrimi- 
nation is required as to tlie kind vvhicili vvill be mainly benefited by 
the application. The lime being in prodomintint quantity in the green- 
sand marls south of Delaware, the action is chielly upon the organic 
fiiatter of the soil, combining with ihand rende.ing it more soluble^ 
Hence, to poor and light soils it would be unnecessary to apply heavy 
dressings; for these, fifty to eighty bnshols i)er acre might be sufficient- 
On stiff, clayey soils, the texture of which may be lightened advanta- 
geously, from one hundred to three hundred bushels per acre ihay be 
applied. In these clay soils there is generally more, insoluble organic 
matter toibe acted upon, and in such cases so large a cpmntity as five 
hundred busliels per acre acts beneficially. In general terms, then, it 
may be stated that the calcareous greonsand marls, act more effectively 
in proportion as there is organic matter i)resent, and in proportion as 
tbe clay is a heavy one. 

It is mot easy to determine exactly the value of a compound maliure 
Hk€ this. The question is a comnicrcial one, and would not properly be 
discussed here were not the vaUie in a great degree dependent upon the 
chemieal analysis. Were the fertilizer composed of but one ingredient, 
it would be easy to determine its value by ascertahimg the market price 
of the pure and commercial article, and then determining how much of 
such ingredient existed in the manure. Thus, if phosphoric acid in a 
soluble state is worth commercially fifteen cents per pound, and the 
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fertilizer contains one hundred pounds in a ton^ it is evidently worth 
fifteen dollars per ton when delivered. 

When a manure has a complex constitution, the real value becomes a 
difficult problem to state exactly, for the agricultural and the commer- 
cial value do not always agree. The former is fixed and iuvariable, 
dependeut on the necessities of the plant and the soil; the latter is liable 
to fluctuatiou from the unsteadiness of the supply and demand. The 
following estimate is approximately correct. The value of i)liosphoric 
acid in the soluble form may be set down at fifteen or sixteen cents per 
pound ; phosphoric acid hi insoluble form, six cents per pound ; potash m 
the soluble form, seven cents per pound; potash in the insohible form, 
two cents per x^ound; sulphuric acid, one cent per pound; carbonate of 
lime, half a cent per pound. If we calculate the value of one of the 
hiferior greensand marls of Maryland, as Iso. 3, from Prince George's 



County J Vr'e obtain : 

320 pounds carbonate of lime, at ^ cent - Si 60 

G pounds soda salts, at 1 cent 06 

2 pounds phosphoric acid, insoluble, at G cents 12 

lA pounds potash, soluble, at 7 cents. . - - 11 

20 pounds sulx>huric acid, at 1 -cent 26 



^ 15 



This estimate is some^iuit below the real value of the compkindj since 
it estimates each article singly, and takes no account of the effect of the 
difterent higredients of the mass upo]i one another in i-endering them 
more readily soluble, more stimulating to and more fit for appropria- 
tion by the plant. The general method of calculating values, however, 
maybe of interest to many who desire to know how estimates should be 
made. 

What we have just stated — ^that the value of a compound manure is 
greater than the sum of the values of its separate constituents — ^needs 
some remark; otherwise, and with justice, the farmer might say: Why 
should I dig and haul so bulky a material as this marl, containing as it 
does not more than five positively useful ingredients, amounting to tea 
per cent, of the whole weight, when I can buy these several salts from 
the wholesale druggist, and then dilute them afterward on the ground? 
Would it not be actually cheaper to buy the chemicals and make my 
own compost, rather than to take the bulky form in which nature sup- 
plies them'?" The anssver to these questions lies in the following con- 
siderations; Admitting that both the artificial salts and the natural 
marl have an equal manurinl value and action, still the farmer should 
remember that he is often richer in cattle and human labor thaii in ready 
money; that in idle seasons he can haul and spread his native marl, (if 
it is a month or two sooner than it is actually needed, it suffers but little 
from exposure,) while, as regards the jmrchased salts, they must be 
bouglit only when required, as thoy waste and lose by exposure to the 
air and moisture. They can be applied only at a certain period for the 
benefit of the growing crop, because they readily dissolve in water. 
They act readily on the crop, and are effective during the particular 
season in which they are applied; but their action, vrhile immediate, is 
also transitory. It is felt lesjs tlie next year, very much less the follow- 
ing year, and subsequently cannot be recognized except, perhaps, by a 
diminished productiveness of soil. On the other hand^ in the case of 
natural marls, the elements are but sparingly soluble, and consequently 
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given out only by little at a time, as the plant needs and has ability to 
appFopriate. « Hence their action, while slow, is of a permanent charac- 
ter, and ^ can be ascertained affcor many years. In New Jersey one of 
the first applications of greensand, oA^er sixty years ago, so enriched 
the field that it was recognizable as improved 'thirty years after the 
application ; and in North Carolina the alluvial lands which have been 
manured with these marls have retained their superiority over unmarled 
lands for over fifty years without a second dressing. When this increased 
and permanent fertility has been experienced, it is not wonderful that 
the natural should be preferred to the artificial compounds, or that over 
one million bushels of greensand marl should have been dug and sold 
in New Jersey in 1868. 

NATIYE PHOSPHATIO MANURES. 

During the year, samples of mineral from the newly discovered phos- 
phatic beds of Charleston, South Carolina, were forwarded for analysis. 
These beds have received great attention lately, owing to their contain- 
ing a large amount of iJhosphatc of limej and much has been communi- 
cated to the public concerning them, by Drs. Pratt and Holmes, and 
Professor C. IJ. Shepard, jr., M. D., of Charleston, Their geological 
position as strata had long been known and described, but it has been 
only withi]p the past faw years that their extreme richness in phosphate 
of lime at once classed them as one of the most valuable mineral beds 
of South Carolina. 

The strata containing phosphate of lime x^ange in position, nn South 
Carolina, from the early mlocene to the middle bed of the post pliocene 
formation. It was during the early tertiary period that^he greater por^ 
tion of the shore land of the Carolinas, and south by Mobile Biver to the 
•western limits of Louisiana, was formed by deposition and subsequent 
extensive, slow, and uniform elevation. The Claiborne marls and shell 
sands of Alabama are the lowest beds of this series, with the more solid 
buhr- stone and the white limestone marls of the Santee Eivcr. Above 
these, in the same group, occur the gray marls of the Ashley and the 
Cooper Rivers, abounding in rhizopods. These arc miocene beds, and 
upon them lie, unconformably, the post pliocene sands and marls, one 
of which embraces the material now so much sought after for its agri- 
cultural value. 

All of these strata contain phosphate of lime in inarked quantity. 
The marl beds of Charleston are of wide extent, embracing, according 
to Dr. Tuomey, an area of seventy-five miles by sixty, from the Santee 
Biver on the (jast to the Ashepoo on the west, and "lying between the 
Atlantic Ocean on the south and east and the buhr-stone formation of 
the eocetie beds on tlfe north. They are beds of white limestone marl 
and greensand, dipping gently to the south, and underlying the newer 
beds of marl of the Ashley and Cooper llivers, the former of which 
constitutes the uppermost stratum of the eocene. The thickness of the 
Santee beds is between six hundred and seven hundred feet, and has 
been recognized as underlying the whole neigfhborhood of Charleston. 
Dr. Smith and Professor Shepard found what was deemed an unusual 
amount of phosphate of lime, ranging from two to nine per cent, of that 
mineral. This amount, while constituting a rich soil, did not justify its 
use or transportation as a marl, the value of which is to be estimated by 
the aibount of lime phosphate it contains. The quantity of carbonate 
6f lime is very great, varying from fifty to eighty per cent., and the value 
had hitherto been estimated according to the amount of this ingredient. 
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Tlie fisli-beds of tlie Ashley Eiver yielded to Professor Sliepard the fol 



lowing constituents; 



Silica 

Carbonuto of limo and lUiigncrfia 
Phft&pbniG of lime and oxirlo oi' iron 

Alununii - • 
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94.80 \ 


9;2.4p 


104.60 



Ko. 1, frcm ?,rr. J. P. Clci^icntLJ, woi^t of ApliJoy l^ivor; No. from Jlcv, Dr. Ilnnkr-Is, bcTik of Asliloy 
Eivor; Ko. 3, frum Diiiytoii IJmH, buuk of Ashley Kivcrj ho. -1, irom Wlhuiu'i^loii, >:orth Carolina. 

The first three aiialyses give the average conipoaition of this .stratum 
about Charleston. iJfo. 4 gives the coiistituticn further riOrthj.showiug 
that it becomes more purely calcareous as it passc:-^ northward^ until it 
finally thins out and disappears before it reaches Xev^ Jersey. 

Above this bed of calcareous marl is a layer of blue sand, in M^hicli 
are found hard masses of grayish or bluish- white rock, vrhich break 
readily into fragments, a] id have been called nodules. These constitute 
the material now so much sought after, and are described by Dr. Tnomey, 
in his survey of South Caroliun, as scattered over the surface, so as, in 
some places, to olJer obstruction to the cultivation of the laud,: and there- 
fore ha ve been gathered in hojips frcm the hrad of the i>Iantations near 
the Ashley liivei", in order to rentier cultivation ])0ssible. 

Profcasor Shepard, jr., hi an article in tlio Massachusetts Plough- 
man on these pliosphatic beds, describes their appearances as follows: 
^' The chief bed.i \vcre discovered on the Ashley l?iver, extending from 
about seven n^iles jibove ChiirlcstoTi up the river ibr ten to fifteen miles. 
The land is not level but rolls in low hlaiis, i^viiornlij' twenty to forty 
feet high, at right angles to the coin ;uM)t* the river. Jjctween tlfese 
bluffs there arc svvamj) hind:^, most of wiuch luive canjds tlirough them, 
and were once tlioronghly drainc^d lor the culture of cotton. In these 
low lands the rich top soil is about four to six inches in depth ; there fol- 
lows a light sandy stratum {rvometimes eighteen ir.ehes thick, generahy 
less; and, nuderueath, the strjitum of nodular phos])hates, packed close 
together with liaidly any soil bctVv'cen tlicm."^ l^i c(esrer llohr.es had, as 
lar back as IH-W, deso'ibcHl {h{\ occurrence ot a conglouiera.tc layer, eou- 
sisting of ncdulc^s imbedded in a blue isiuuly clay, about twelve inches 
thick, overlying thenjarl beds tlie com}H)yition of which has just been 
given, They rciiuire the use ot the [)i<:k to remove them, and are locally 
called nrarbHtones. The renauns of maaine and of terrestri;d animals ai^ 
found in this bed, and (=asts of fossils conunon to the marl bed below, 
(Tl()inH\s.) It is rcmivrkable tluit these nodules and fosHil remains were 
h)oked n]K>n as pseiulonu>rpliK in \vhi(?h the (carbonate of lime has dis- 
appeared, to be rephujed by silica ; the phosplmto of lime ha^■iu^^ escaped 
recognition until its real conqiCKsition \vas deelared by I3v. K. A. Pratt, 
from exaiaination of seveial of the nodules in August, 1807, which 
revealed the fact of a large ])enientage of pbos])haie of lime, instead of 
silica, in them. According to a statejnent made in a ])amphlet entitled 




samples of Vvhidi t^ie amount of phos|)luite exce(^ds that found in bones 



of living mammajs. This discovery led to the fbrauition of a company, 
residing m Phihulelpltia, to raise and export the material. The works 
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of tlie eompaay engaged in bringing this fertilizer to marfcet are esten- 
wsive, and located on the Ai^jUey liiver, abou^ ten miles above Oharleston. 
Their wharf ia on a bluff, and is accessible to ary vessel which can cross 
the bar below the city. The land approach is by the Dorchester road. 
At the close of the year 1868 the export trade in this substance was 
extensive, the Charleston papers announcing daily the loading of eight 
to tep vessels on the Ashley River. These vessels are chartered either 
for Baltimore or more eastern markets, where the crude materiar is 
manipttlated, and mixed with ammonia salts, to form phosphatic gaano, 
or else merely crushed to form the ground of phosphate of lime. The 
domestic manipulation of this pulverized phosphate is practiced, to a 
considerable extent, by the farmers of northern Maryland and the border 
counties of Pennsylvania. Some mix tlie phosphate wath farm manure, 
while others buy crude ammonia from the druggist, and mix them 
togetlier. 

Dr. Pratt describes this phosphatic bed as varying from four to 
eighteen inches in thickness, sometimes, though rarely, increasing to 
two or three feet, and in some places thinning out to a few scattering 
nodules on or near the surface. It consists essentially of indurated, 
iiregnlarly-rounded nodules, buried in an adhesive and tenacious blue 
clay and sand; sometimes, however, it exists in continuous beds, or 
large lumps, or conglomerates of soft chalky consistency, as if it were 
originally a soft pasty mass of phosphatic mud that has since become 
semi-consolidated. Associated with these is a most wonderful assort- 
ment of animal remains, among which bones of marine animals are so 
abundant as to have induced Professor L. Agassi^:, twenty years ago, to 
call it the 'fish bed' of the Charleston Basin." 

The nodules he describes as rough, irregular in form, water- worn, and 
rounded, perforated by boring mollusks, tlrongh generally only the 
casts of them remain 5 under the microsiiope they exliibit the unmistak- 
able characters of bone, are easily soluble even iii dilute acids, free from 
phosphate of iron and alumina, with a very low percentage of car- 
bonate of lime. From one S]>eciinen of a mastodon bone Dr. Pratt states 
that he obtaijied 83.02 pei- ccMit. of puj'c bono phosi>liate, and the nodules 
contain on an average from 57 to G7 {>or amt, of bono phosi)hate. 

Professor 0. U. Shopnrd, jr., of Oharlostoii, who, as far back as 18C0, 
appreciated the value of this bed, and urged upon thc^ Agricultural Soci- 
ety of South Carolina the im])Ovtjin<'-e of utili:dng it, describes, in the 
paper above referred to, the size of the nodules as being irom that of a 
boy's Mt up to a man's head, some of a light color, and easily crushed in 
tlie fingers, and yielding the following results, A soit nodular phos- 
phate betw(*en the Cooper and the Ashley liivcr : ' . 

Moisture driven off at 2V>o P. : 3.05 

Water and organic matter 6, ()3 

Sand and sesqui oxide of iron , . . 13, 83 

Carbonate of lime 8/06 

Sulphate of lime; 2. 20 

Phosphate of lime and iron - GO. 00 

101. 17 



The phosphate of iron rarely exceeded 3 per cejit. and was much less 
in the tight'-colored phosphates. Dr. Shepard states that wb en freshly 
dug and fraetui^ed, the fresh surfaces give otf a very strong organic 
odor, so cliaracteilstic as to be made the means of detecting the phos- 



76 



AGRICULTURAIi REPORT. 



phates tlirouf?lioiit the region of tlio deposit. Tliis odor is also found in 
the dry specimens, whether hard or soft; the amount of nitrogenous 
matter iB small^ not exceeding 0,5 per cent, of ammonia. Under this 
bed a phosphatic marl occurs^ reaching to the depth of four hundred 
feet, as ascertained by boring, and containing, according to ProfcBsor 
Shepard, 14 per cent.' of phosphate of lime- The nodules lie so close 
that an acre of the deposit has yielded thirteen hundred tons of nodules, 
even alter rejecting Bmall samplci^^. These, vrhen clean and dvy^ have 
brought occasionally as high as fifteen dollars per ton. Much of the 
land, between the rivers and overlying the stratum, is covered with 
dense forest. The phosphate is obtained by digging a trench one or tsYO 
feet wide, cutting through the ])hoBphatic stratum, and cleaning out the 
ditch ; the Laborer then stands in the trench, and with a shovel uncovers 
the surface clay and sand, laying bare the layer of nodules. Then, 
w^ith a few blows of the pick, the latter are loosened, and the nodules 
picked out with the hand and thrown into heaps, which are then drawn 
on the tramway, in carts, to the washers, or long troughs with horizon- 
tal shafts inside, furnished with paddles, and worked with a strong 
stream of water from a force pumj). When the washing is completed, 
the nodules, free from clay and sand, are delivered out through a vent, 
and sold on the wharf. 

The following analyses of these phosphates, samples of which were 
forwarded by L, Sangston, esq., president of the Maryland Fertilizing 
and Manufacturing Company of Baltimore, have been made in this Lab- 
oratory, No. 1 representing the nodules, and 'No. 2 the fossil bone: 



Moisture an fl orgnnio mntter 

huoUible silicates mul hand 

Phospha^o ot iron and alumiua 

PhoHplmte of lime 

CarlioDate of lime. 

Magnetsia 

Alkaline suits, chloridcu, tind sulphateis . 



No. 1 


No, 2. 


2.50 


1.80 


19. 40 


9.20 


1^ 20 


a, (HI 


5li. 00 


64. 10 


8. 00 


17. 40 




Truce. 


l.bO 


1. 10 


99. 90 


99,90 



The eomposifion of ISTo. 1 siiows ivliat alteration it lias Uudergone by 
the clayey admixture which has crept in, ami by the loss of almost oil 
its organic matter. We i)lace here for comparison the composition of 
recent bone of tlie ox as given by Premy, ( Watts's Dictionary of Chem- 
istry,) ^vhen deprived of its organic matter, which generally is 33 per 
cent: 

Per cent, of ash ^ 3. X7 

Phosphate of lime G2! 50 

Phosphate of magnesia 2. 70 

Carbonate of liuic 7.90 

This iuclndes tlie ash of the organic matter, or ostein, burned off. 

It may be observed that, in the fossil bone, the magnesia salt has 
disappeared, and is replaced by some alkaline salt, introduced by per- 
colation; that tlie organic matter is almost wholly replaced by the line 
clay deposited in its structm^; and that the whole mass has been 
cemented by a solution of carbonate of lime, contained in waters running 
through the beds under pressure. As regards the amount of bone phos- 
phate, these fossils are as rich as the recent bone, and much richer than 
bwan Island, Navassa, or Bolivian guano. The nodular bed ifo. 1 
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resembles, more nearly tlian l^o. 2, tLe coprolites of Englancl, as analyzed 
by Herepath, but gives much less lime carbonate. An analysis of fossil 
bone, from the greensand beds of Virginia, is here appended: • 

Moisture and organic matter 1-50 

Insoluble silicates and sand. 17. 40 

Phosphate of iron and alumina •• • 10. 04 

Phosphate of lime S5. 20 

Carbonate of hme 12.00 

Magnesia - *^^;^e 

Solable salts, chiefly chlorides -i- -sO 

99. 94 



The bones were found in the- Potomac Eiver ^rhen raking oysters 
below A quia Creek. By soaking in brackish water, and by deposit, they 
have undergone some alteration, even from thoso found in the green- 
sand beds. , , ^ r 1- ^. 

It is still interesting to observe how largo an amount of limo pnos- 
phate is preserved alter so long-continued solvent action of the weak 
saline water of the Potomac Elver at that point. 

THOMAS ANTISELL, M. D. 

Hon, Horace Oapbon, Commissioner. 



THE FOOD AND HABITS OF BEETLES. 



The Ibllowiiig- siig'gcstions are submittedj partly from personal obser- 
vation, and partly "I'rom the best autli gij tic sources, both American and 
foreipi, for tho ueh of yoiui£>' entomologists^ or persons who ^rish to study 
and identify tlie various beetles ijijurious or beiielicial to vegetable and 
to animal substances. 

The lirst part will contain the lateJ:^t scientific nanje^'as also the com- 
mon or vulgar appellation by v/hieli tlic insect is generally known, 
wherever it is possible to give it, witli reference to some of the various 
autliory who hiixe described tho insect, and a very brief history of its 
habits in tho larva, pupa, or j^erfect state, together vritli the various 
vegetable or animal snbvStances upon vrhicli it is found or feeds. Each 
insect, specially named, vvili be distinguLslied by a iramber in brackets, 
so m to be ix^.adily referred to by persona seeking 'information. 

Tlic second part vrill contaiu an al})habetical list of the plantM and other 
substances upon vrhicli certiiiii species of beetlcB feed, with the number 
in brackets before alluded to attaclicd to it^ as referring to the first part 
where the int^ects tlieinselvos are mentjoued. The American works re- 
ferred to in this sketch are those of Dr. Lecontc, of Say, Harris, Fitch, 
the American Entoniologi.st,'^ &c. The descriptions of the habits of the 
various faniiliey arc taken chiefly from Dr. Leccnte, or Vv'estwood, an 
English entomologist, v;ho, in his ^'aluable vrork on the Classification 
of insects," give^ the most lucid and brief descriptions, which will apply 
to the insects of the United States as v/ell as to those of England, and 
in many cases throw nuich liglit upon tho food and habits of many spe- 
cies in this country v/hich have hitherto been unknown. The German 
work of Lcunis also gives some very interesting details about the food 
and habits of several Enroi^ojai insects, which also will be quoted. It is 
much to be regretted that many of our young entomologists merely col- 
lect, classify, and arrange insects in their cabinets for exhibition, without 
ever troubling themselves to ascertain anything about their previous 
existence as larva or pupa, or the plants upon v/hich they feed vvhen in 
tho larva state, or tho various transformations they undergo before they 
appear as perfect beetles. Were this subject m.ade a more especial study, 
there is no (loubt that farmers would learn much, and be better pre- 
pared to suggest methods of destro^'ing them, than is the case at 
present. 

PART I. 

The firr.t family of co]eoi)iera (beetles), Cicinddulcd^ contains many spe- 
cies. These insecls are generally of medium size, of sv.ift motions, and 
frequently of bright metaUic green, bronse, or brovv'n colors, havinsi" their 
wing cases ornamented with creanvcolored S])ots or stripes, from which, 
and their great voracity, they have derived the common name of tiger , 
beetles. Tho larvix>- are lleshy, curved grubs, of a yellowish vdiite color, 
with Uirgo aiul povforful jar/K, and hoo1:s or r.piues on their backs. Tliey 
burrow cylindrical lioles in the ground, in whieh they Ho in wait for any 
passhig nisect. They lie at the mouth of tins burrovr, having their head 
and thorax closing tho opening, so as to be ready to seize any other in- 
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sect, which, wlien caught, is immediately dragged to the bottom of their 
hurrow, and devom^ed at leisure. The pupa is also formed in the same 
hole, and the perfeet tiger beetle may be seen, any fine day in Summer 
or aatumn, flying on hot, sandy roads in the sunshine, but generally 
alighting again at a short distance, mth its head turned toward the 
intruder, so as to be able to make another flight if necessary. As these 
tiger beetles, in both the larva and the perfect state, destroy all other 
insects they can overcome, they may be considered beneficial, and v/illbe 
classed under the head of Predaceous^^ in the list of vegetable or ani- 
mal substances destroyed by beetles, Cicindela vulgaris (1. ) 
(Say, 2, pp. 423 and 522) is a very common species, and 
is of a bronze color, with cream-colored marks on the 
wing cases. 

The second family, CaraUdWj or ground bceiJcs, vary 
very much in size, form, and color; their bodies arc of a 
firm consistence, whereby they are enabled to creep under 
stones, bark, &c. Most of the species arc eminently in- 
sectivorous, prowling about ou the surface of the gTound, 
under stones, or beneath the baric of trees or moss, iu 
search of their prey, which couvsists of other insects. Some of the Eu- 
ropean species, however, are said to attack grain, and the larva of our 
native Omophron lahiatumj (2) (Siiy, 2, j). 4:05), a small beetle of a 
^ black color, mar.gined or bordered with a brownish yellow, is ' 
said to be very destructive to young maize in the southern States. 
' One of our finest beetles of thislumily is Calosomacalidumy (3) Fab. 
(Say, 2, pp. 491 and 527), This insect is very 
common in Maryland and Virginia, and the 
larva was taken in the act of devouring cater- 
inllarsof the common army worm YJ^etfcanw 
extrmea^ GnenJ^ in an oat field, near Wash- 
ington. Great numbers of the larva) of the 
beetle were observed running about in the 
midst of the aimy worms, seizing and destroy- 
ing all that crossed their path ; some of tliem 
were indeed so voraciotis as to become blontcd 
with food, and almost unable to more. When 
this was the case, the full-fed and inactive 3. 
gluttons almost invariably became the prey of tlicir more meager and 
nimble brethren. The perfect beetle is of a d.p.rk coi)pery color, beauti- 
fully dotted with scA^eral rows of metallic golden spots on the wing cases. 
Oalosoma scrumtor (4) Fab. (:i5ay, 2, p. 491) is much larger in size, and of a 
most beautiful metidlic golden-green color; iu the i)er feet state it also 
feeds upon •caterpillars and insects, even ascending trees to obtain its 
favorite food. One of the ftxmily, Braphinus fimam^ (D) (Say, 2, 
1). 439), is rather coraraou under stones, and is mentioned here 
as having the singular habit, wlieu either alarmed or irritated, 
of discharging from the posterior extremity of its hotly a caus- 
tic iluid; this dischai'ge is remarkable for an audible detona- 
tion with its accompanying cloud of smoke us in the discharge 
of a gun ; hence its common imme of Bombardier beetle. West- 
wood, states that the vapor, which is of a very pmigent odor, 
is also emitted when chased by other insects, in order, to enable it to 
escape from its enemies. The wing-eases of this beetle are of a dark 
color, whilst the head^ thorax, and legs are of a yellow brown. 
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The LebicB constitute a sub-group, raid arc RinaiJ, active bee^ 
tleSj some of them very beautifully marlced. IMany of this s])e- 
cies are found on flov^'crs. munbers of ilio^ Lebia fjrandis, (G) a 
small beetle witli wing covers and also tliorax blackisli, leg\s aiul 
head of a yellowish or ochre color, v/ere taken feeding on the 
]arvo3 of the ten^lined spearman (Boryfiiora lO-i/na^fa;, so inju- 
rious to the potato in the western States, in the month of J uly. Some 
of the tribe FterosUcMni are stated, by European authors^ to iujiiro 
^ain. GalatJms latiis^ (7) (Westv^ood, 1, p G3), a European insect, is said to 
injure young wheat. The larva of Zabrusgibbus^ (8) aiso European, is said 
byLeunis to feed on the roots and shoots of grain, while the perfect 
beetle itself consumes the grain or seed of barley, wheat, and rye hi 
Germany. Westwood, 1, p. 01, also men tions a similar fact; it would 
therefore b© vrell for some of our entomologists to determine whether 
^ve have not some allied species in this country, injuring our grain crops. 
Some of the species of Amara (0) are aiso said to destroy grain ia 
Europe. 

HarjKthts (Fangits J Caliginosits (10) (Say, 2, p. 454) is a me- 
dium sized beetle, of a brov/nish black color,* which 
diffuses a very pungent odor, like that of vinegar; when 
xtyi?^ disturbed; it has been taken in great numbers in Mary-. 

land, under wheat stacks, and is commonly supposed by 
the larmers to feed upon the grain of vrheat; it is proba- 
ble, however, that thea^ insects have collected together 
in such situations for shelter, or to iced upon other insects 
usually found in such situations. It must, however, be 
confessed that this beetle has been taken under very sus- 
picious circumstances in an open field on timothy grass stalks, appa^ 
rently feeding on the seeds, wlien no other insect was visible to the naked 
eye, which might have been selected as its food. 

Of the third fp.mil y, AmpMcoidmy Dr. Leconte states that nothing is 
known about their habits. 

The fourth familjy Dytiscidcc^ have the antennae long . and slender; 
their form is oval, elhptic, or rounded; and their hind legs are formed 
for swimming. These i&sects inhabit stagnant water, and are very 
voracious, feeding not only upon other aquatic insects, but also devour- 
ing fish-spawm or very small fish. Some of them occasionally fly by 
night from pond to pond, and are said to be attracted by a light. 

One of the largest species, {11) Bytumis MM 
'\ dusj (Lee), was captured on the flat roof of a building 
in Mai*yland, at least four stories in height, where it 
had doubtless fallen during its nocturnal flight, and 
was unable to rise again. During the winter season 
the Dijtiscidce renmin in the water, or bury them- 
selves in the mud, where some of them remain in a 
torpid state, while others retain their vitality and 
activity even under the ice. 

Tlict fifth family, Oyrinidcv, comprises those oval 
water-beetles usually known by the name of whirli- 
gigs" or appkvbugs; the former local name being 
derived from their habit of swimming in large num- 
bers in circles, or labyrinthine curves, on the surface of the water; and 
the latter name from the peculiar ap))le or calycanthuv^-like odor which 
they emit when taken in the hand. The European species deposits her 
small, cylindrical eggs, wliich are placed end to end in parallel rows, 
upon the leaves of aquatic plants ; the larvte are said to liatch out in 
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about eifflit clays, and to bear some resemblance to a young centipede. 
WUeii they have attained their full size, they creep out of the wter, up 
the stems of rushes or other aquatic plants, where they inclose them- 
selves in oval cocoons, composed of a substance spun out of their own 
bodies, (Westwood, 1, p. 109), The perfect insect, if closely examined, 
presents the curious appearance of possessing four eyes, the organs of 
sight being divided by the side of the head. These insects arepre- 
daceous,and feed upon insects on the vsurface of the water. One of our 
most common species, Bineutes (Gyrinus) America/nus^ (12) 
(Say, 2, p. 519), may.be seen at all times, excei)ting in winter, 
circling around on the still pools of water, feeding on living or 
dead insects which float upon the surtace. 

The perfect beetles of the sixth family, HydrojiMlidm^ (13) live 
upon decomposing vegetable matter, although their larvse are 
predaceous and quite voracious. The majority of them are 
aquatic, and are distingaiished from other water -beetles by their club- 
formed antennae J their bodies are usually of an oval form, and the 
hinder legs are ciliated or fringed with bristles, and formed for swim- 
ming, of rather for paddlin g, in the majority. These insects do not swim 
with the agility of the JJytiscidWy already mentioned ; they generally 
keep in the water by day, but during the evening sometimes come 
abroad and take wing. The European species, Ili/drophilus piceuSj (13) 
feeds chiefly upon agnatic plants, although they also devour with avidity 
dead larvtB and aquatic moUuscai, The female spins a gummy envelope 
for her eggs, which amount to about fifty or sixty in number, and are 
disposed symmetrically in an upright position in their receptacle, which 
has somewhat the appearance of a small turnip, being nearly an inch 
broad, and which is attached to some plant until the larvae are hatched, . 
when it floats upon the surface of the water. The larvfe escape at the 
lower paa:t of the cocoon, which is merely closed by a few threads. As 
larvae they undergo throe moultings, and feed ui>on aquatic moUusks 
and insects inhabiting the water. 

Sydrophilm triangtUaris (14) (Say,2,p, 128) is a rather 
common species, and is found in ponds and ditches; 
the insect is of a shining black color. The iifth tribe, 
SpJum'iMidcdj (15) are terrestrial in their habits, of small 
size, and feed upon putrescent vegefeiblo matter ^vhich 
has passed through the bodioM of herbivorous animals, 
(cfxcrem^nt). 

The seventh family, SilphidTj (10) feed on carrion, dead 
fish, snails, &c,, &c., and are in some degree beneficial, 
inasmuch as they remove from the surface of the earth 
animal matter in a state of putridity, wiiich would 
otherwise taint the air and become injurious to health. 
They are constantly found in carrion and the carcasses 
of animals. Some of the European species frequent 
trees, where they probably devour caterpillars. Eoth larva and pupa 
of Mfha Icevigata (IC) of Eiirope feed voraciously on live snails. Some 
of the largdr species aiH3 commonly called sexton or burjlng beetles, 
Irom their habit of burying the carcasses of small animals, birds, &c., 
for the purpose of depositing their eggs in the buried body, where the 
larviB, when hatched, find a sufficiency of food until they become pupa3. 
These insects eftect their purpose of burying small animals by imder- 
niinhig the carcass, mitil it gradually descends into the ground, and then 
covoiiug it with earth. One of our best known species is the (17) 
2\ccro]^)lt6rns marginatuSj (Fab/), which maj- I>e found at any time during 
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tlie summer or autumn, in carrion. The insect is of a 
black color, barred mth chestnut or reddigh brown* 
Meoro^horits Americamis (18) (Lee.) is a much larger 
species, also feeding on carrion, but is especially 
found in dead snakes. The Kecropkori are usually 
largCj stout beetles, of a black color, barred with 
light brown on the wing cases. They exhale a very 
disagreeable carrion-like odor, and are frequently in- 
fested with a species of Gamams^ or mite, 

NecropJiilapeltata (19) (Leo.) Americmiaj 
Melsheimer's catalogue, is a large, fiat- 
tened beetle> witli rugose, black wing 
cases, and thorax of a yellowish brown color, having a 
black mark in the middle ; this insect feeds also on car- 
rion, (20) Adelops hirtm^ (Lee), a very small 
brown beetle without eyes, belongs also to 
this family, and is merely incidentally men- 
tioned as being found on bones, accidentally 
left in the mammoth cavCj m Kentucky. The 
eighth family, Scydmaeiiidce^ (21 ) consists of very small insects, 
some of which are taken in ants^ nests, but contain no spe- 
cies of interest to the farmer. This may also be said of the 
luiith family, P5e?^^(:?a^, (22) which consists of very small 
insects, many of which iiy during the twilight; their habits are variotis, 
some being found in ants' nests, while others occur under bark and stones. 
Leunis states that the European species, Glaviger foveolatus^ (23) isfomid 
in the nests of the yellow ant, which treat them with great care, occa- 
^ sionally taking them up in its.jaws, when they woukrescape. Westwood 
considers it not improbable that the Glavigcr secretes a fluid analogous 
to that of the ApUdm^ or i)lant lice, from the sette or bristles at the 
extremity of the abdomen. Mliller also adds the curious fact that the 
ants in return feed the Glavufers froin their own mouth. Many speci- 
mens of (42) Bryaxu were beaten oii^ of swamp grass, m 
May, near a pond, by Mr, J. W, Wilson, of ivew York. 

The tenth family, Staphylinidce^ or rove beetles, contains a 
great number of species, almost all of them, however, more or 
r^Erlo less distinguished by their long, narrow, depressed form, and 
by their very short elytra, or wing cases, which cover only a 
t smaU portion of their abdomen, thus leaving many of the seg- 
ments visible. 

Many of the larger species emit a very unpleasant odor when handled. 
They run and fly with equal agility, the wings, when unemi>loyed in 
flight, being closely packed under the short wing covers. These insects 
are very voracious, and in^ey upon decaying animal and also vegetable 
substances, especially fungi. Several of the smaller species are very 
numerous on flowers, or under bark and moss. Westwood (1, p. 167) 
w^^^ states that a small larva, (25) probably of this speeies, in Europe 
IS said to injure wheat by eating the young lylant about an 
inch below the surface, and devomnng the central part, thus 
oceasiomng much damage. The eggs of the Staphylinidw are 
ot large size, and the larvse bear considerable resemblance to 
the ()erfect imeot in structure and habits. A very common 
native species^ CreopJdIus villosus (26) (Lee), was taken m 
mu. ^ great numbers, in October, from the body of a dead horse. 
Ihis family, however, not being particularly injurious to the former, will 
be passed over. ^ 
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The eleventh fiuiiilyj Eisteridcdj (27) consists of insects of small sizC;, 
square or oblong quadrate form, and of a shining black color. These insects 
possess the power of contracting their limbs and counterfeiting death ; 
hence their common name of mimic beetles. The word ^^hister ^^ is evi- 
dently derived from the Latin Bistrio^ a stage mimic. Th:ey feed upon 
both decaying vegetable and animal sabstances^ and are found in abund- 
ance, iu springy ui)on the excrements of horses and cows. Other species, 
with flattened bodies, reside under the bark of trees, and some of the 
minute species are stated by Westwood to reside in the nests of ants. 
One of the sub-family, MiirmidUdm^ (28) i« stated by European writers to 
live in old rice. 

Family twelfth, Seaplddiidcc^ thirteenth, TricJiopterygidw^ and four- 
teenth, FhalacridcDj are passed over, as being of no imi>ortance to the 
agriculturist. 

The filteenth family, NUidulidce^ (29) are usually small beetlesof an oval, 
depressed, or slightly convex form ; sometimes, however, they are almost 
globular or elongate; they live on decomposing substances, both animal 
and vegetable. The second tribe of this lamilj' , OarpopMUm^ are usu- 
uaDy flalbtened in form, and have the last two or three dorsal segments 
of the abdomen micovered by the somewhat short wing cases, 
resemMing in this respect the StaphyUnido). Golastits semitecttis^ (30) 
a small brown beetle, is found abundantly in the flowers, or decay- 
ing bolls of the cotton, and the decayed ears of maize in the field, 
where they probably feed upon minute fungi. Oar- 
pophilus hemipterus^ (31) a very small brownish-black beetle 
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four light spots on its short wing covers, is also 
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found in similar situations. Tribe 3, Mtidulim^ (32) consists 
mostly of small insects, with bodies oval sub-depressed, 
thorax margined, and their bodies covered by the 
wing cases I some of them, live on flowers, under 
bark, in fungi, or on dried animal matter, The 
larvaa of oneof the species, ^Steiicioto gmninatay (33) 
(Lee), is stated by Dr. Walsh (1st liep. lllin., 
18C8, p. 18), to feed u])on decaying vegetable and 
also animal substances, and to breed in the holes 
made in grapes by CmUodeu inwqiialis^ a species of curculio. 
Ips qmdrmgnaius {^i) (Say, 2, p. 644), a small black beetle with four 
yellow spots or marks on the wing covers, is stated in the Practictil 
Entomologist, volume 2, page 5C, to, burrow into sweet corn; most 
of the other species are found under the bark of trees. 

The sixteenth tiimily ^Monotomidw^ contains no insects at present known 
to be of any interest to the farmer. 

The seventeenth family, TrogosUidm^ consists of insects having the 
body more or less depressed, with short club' shaped antennaB ; some of 
the species live under bark, while others injure grain. The larva of Tro* 
gositOi {caraboides Fab.) (35) Mcmritamca {0]\v.)^ a beetle of a brown colorj 
is termed by the French GadeUCj and is very destructive to grain in gran- 
aries; it also destroys bread, and is found under the bark of trees. 
Trogosiia diMa, (36) (Lcc), a very nearly allied beetle, was found in be^ch 
niitsj it also destroys wheat, maize, and other grains^ in Mary- 
land. 

The eighteenth family, Colydiidw^ (37) consists of small insects, 
usually of an elongate or cylindrical form, living under the bark 
of trees, in ftingi, or in the earth, Aulonium fColydiumj 
paraMl/ipipedum (38) (Say, 2, p. 324) was found in gi^eat numbers 
on pine trees, apparently eating passages under the bark. 
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The uiiieteentli family, Rhyssodidce, is of no general interest to tho 
agriculturist, and will, therefore, be passed over. 

The twentieth family, Ciicvjidcc, consists of small insects, 
almost always of a depressed, and usually of an elongate, 
form. Bylvmius Surinamensis, (39) a very minute beetle of a 
ohestmit-brown color, and having several teeth or spines on 
the outer edges of the thorax, is found in wheat ancl maize; 
and several were taken out of passages or tunnels eaten in 
dried leaf tobacco. These insects may also bo found 
dead in sugar, or floating in tea> and coffee. iSyl- 
vaiius hidentcitus, (40) so-called from the two project- 
ing teeth or spines ou the front part of the outer edge of the 
thorax, is rather larger than the S. iSurinamensis, and is also 
of a chestnut-brown color. Its larvai are found under chestnut 
bark, where they probably feed upon the substance. Sylvmus 
quadricollis (41) resembles the others in gen- 





40. 





eral appearance, but has a quadrate or square thorax. 
The egg is deposited in maize, near the germ; the larva 
feeds upon the substance of the grain; it also 
has been found in rotted cotton bolls, and in this 
situatipn feeds upon tlie exposed seeds, in the 
month of August and of September. Nawibius 
(Sylvanus) dentatus (42) (Say, 2, p. 325) is also 
found under bark and in sugar. LcemopUoeits 
(Cucuju8)mo<?es*M.9(43) (Say, 2, p. 327), a very min- 
ute chestnut-brown beetle belonging to the same 
family, was taken in hemp-seed, the interior of which had been entirely 
eaten out, and only tiie husk left. 

Family twenty-one, CryptopJiagida} (44); twenty- two, Derodontidw j 
twentj-thxee,Lathndiida!,- twenty-four, Othniido}; and twenty-five, ilf2/ce- 
tophagido}, will be passed over, as they contain no insects at present known 
to be mjurious to the crops, living principally on fungi, mwler bark, or 
m rotting vegetable substances. 

The twenty-sixth fomily, Dermestidce, (45) consists of small ovalinsects, 
some of which are found in dried animal remains, others ou plants only 
and many of them are very destructive to objects of natural history 
skms, bones, fur, feathers, books, &e. Leunis states that the European 
species, Byturus tomentosm, (46) is in the habit of frequenting flowers, and 
that the larva feeds, in June or July, on the fruit of the raspberry, and, 
from Its habits, is called in Germany Simbeer-mads, or the raspberry 
maggot. Kirby and Spence state that the perfect insect eats through 
' tlie footstalk of the blossom of the raspberry, so as sometimes 
to prove fatal to the whole crop. Blackberries are also attacked 
ma similar manner. Bytur'usunicolor{4:l) (Say,2,p 126) 
of this country, is a small insect of a light brown color! 
found frequently in flowers. Dermestes vul^iiius, (48) a 
small beetle of a blackish-brown color, is found in almost 

every country,aud atonetimewasso injurioustothelare-e 
skm warehouses in London that a reward of £20,000 was ofitered for an 
available remedy, without, however, any being discovered. This insect 
IS also injurious to cork, and sometimes very destructive in collections 
01 natural history, entomology, &c. Bermestes kirdarius (49) is of a 
yellow and bluish-black color, and destroys furs, meats &c., and 
aJso 18 very injurious to collections of natural history. The larva 
sheds Its skm several times, and is covered with bristly hairs; it 
usually creeps on the surface of the meat, preferring the fat parts, 
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and does not bury itself in its food until about the time of assuming tlie 
pupa state, in wliicL state it remains from three or four days to a week, 
according to the warmth of the locality (Horn). Anthremis 
(destructor J (50) Mels.) variits (Fab.) is a very x>retty insect 
when examined with a magnilying-glass, being beautifully 
marbled or variegated with black and gray. The beetle 
frequents flowers; a great number were taken, May 23, on 
the flowers of a spiioea; and they are veyr common on 
umbelliferous plants. Westwood states that they are n early ^ 
a year in attaining their full size ; but Dr. Horn says that, So7 
the egg being deposited in any fissure, the larva state requires only about 
two weeks and the pupa only four or five days. They shed their skins 
as larvae several times, and it is during the warm weather that their rav- 
ages are most extreme. The larva, when changed into a pupa, retains the 
la.st skin of the larva, which serves as a cocjoon, a slit having first been 
made down the back, out of which the perfect beetle makes its escape. 
Westwood recommends that, when collections of insects are attacked, 
these pests may be destroyed by putting them in tin cases, which may 
then be immersed iu boiling water, whereby both the larvas and eggs are 
at once destroyed. He also states that they appear to be insensible to 
the effects of camphor, and he actuaUy found them harbored under lumps 
of that material in his drawers. These insects, also, are very destructive 
to dried skins, and collections of natural history in general. 

The twenty-seventh iamily, ByrrJiidce, consists of small insects, having 
their body short, oval, or rounded, very convex. These small beetles, 
at the sUghtest appearance of danger, ibid up their antemife and-legs, so 
that these members are entirely concealed, and cause the insect to 
appear like an oval seed or pill, at the same time counterfeiting death, 
as a means of defense ; hence their common name in England of pill- 
l)eetles. They are not known, however, to do any injury to our crops. 

Family twenty *eight, Georyssidcd ; twenty-nine, Parnidco ; and thirty, 
Eeteroceridw^ generally live in or near water, and are of no consequence 
to the farmer. 

The thirty-first family, Lucanida:^^ comprises several very large beetles, 
the males of some of whicli are distinguished by the great size of their 
mandibles or jaws, which have the ai)pearance of a stagj hence their 
common name of stag^bcctles. The jaws of the I'emale arc much smaller. 
The eggs are oval, and the larvj© are large fleshy grubs, having the 
extremity of the body curved towards the breast, so 
as not to allow the insect to creep on a level sur- 
face, but compelling it to lie on its side. Their legs 
are six in number, and very weak ; the larva feeds 
on wood; and, on arriving at its full size, it forms a 
cocoon of the chips or dust it has gnawed ; and in 
this cocoon the pupa is formed, the male having the 
largo jaws folded on the breast and belly, protecting 
the antennae and legs ; it is sui)posed that this in- 
sect remains several years in the larva state, one of 
the European species, according to llcizel, not ap- 
I>6aring as a perfect stag-beetle uutU a lapse of six 
years* The larva of our native species, Lxicamis 
dama^ (61) commonly known as the horn-bug, or stag 
beetle,, (ilarris, p. 44, Fitch, 3d Eep., 1850, p. 329, si. 
and 6th jBep», p. 794)^ is found in old decaying trunks and roots of trees, 
where, it feeds upon the wood ; the pupa is formed in large pods oi 
eocoona made of the loose dust and dirt of the tree, and the perfect 
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beetle appears from June to August^ and feeds upon tlie sweet 
sap of trees, &c-j it is also said sometimes to be i^redaceous/ 
and to destroy soft-bod.ied insects for the sake of their juices. 

The trees principally attacked by the larva are the apple^ 
cherry, oali^ and ^iUotf. Platycerus gmrcus (52) is a much smaller 

insect of the same family^ of a blackish colorj and is 
found in the rotten wood of oak. Fassalus cormtm^ 
(Lec.),(53)isa large black beetle^ and is very common in 
Maryland ; in old oak stumi)s and logs, in the spring. 

Tbe thirty-second family, ScaraVceidm^ contains in- 
sects, the hind legs of wbich are placed so near the 
extremity of the body as to give the beetle a most 
extraordhmi^ appearance ^vhen T^alking; this pecu- 
liar formation iis nevertheless particularly serviceable 
in rolling the balls of excrementitious matter in whieh 
tbey inclose their eggs. These balls are at first irreg- 
ular and soft; bnt^ by degrees, and during the process 
of rolling along, become round and harder; they are propelled by means 
of the hind legs, the insects occasionally mounting to the top when they 
find a difiiculty in urging them along, probably to de- 
stroy their equilibrium ; .sometimes in roiling these ballg 
the beetles stand almost on their hea is with their heads 
turned from the ball. These maneuvers have for their 
object the burying of the balls in holes, which the insects 
have previously dng in the earth for their reception, and 
^ it is upon the dung, of which the balls are composed and 
thus deposited, that the larvsa feed when hatched out; the 
males as well as the females assist in rolling these balls. 
The type of this family is the ScarabcBUSj or sacred beetle 
of the Egyptians, Ateuchus JSgyptiorum of LatreLlle. The best known 
and most common beetle of this family in this country is the Can- 
ton IcoviSj (54) usually termed the tumble-bug. These 
insects may be seen almost any fine summer day on the 
public roads in the country^ employed in rolling baUs of 
manure, formed from the excrements of horses and cattle 
in the highway. Another well-known insect in the 
middle or more southern State is the Fhwmus cami- . 
fex (55) (Lec.) ; this beetle is of the most beautiful metal- 
lic green, purple, and gold colors, but of a very disgust- 
lug odor when handled. The males of this species are 
fumishedwith along, recurved horn on the head* the useof 
which is unknown. . This insect ieeds also on manure and excre- 
ments in the larva state. The Aphodimi (5<>) are small, beetles of 
^an.oblong or oval form, of obscure black and brown colors, and may 
be found swarming, during the spring months, in or about the dung 
of herbivorous animals or about manure. Aplwdins fimetarius (56) 
IS a well-known beetle of this tribe, which Doctor Leconte says " has been 
introduced from Europe, but now is perfectly naturalized, 
especially m the northern parts of this country.^ The tribe 
Geotrupini are beetles of a rounded form, living in excre- 
ments and manure. Our native insect^ Qeotrupes spUn- 
Id'iduSj (o7), is a beetle of moderately large size, and is 
^remarkable for its beautiful green and golden metallic 
colors 5 it is found also in manure and excrements.' 
fhe tribe Trogini (58) consists of oblong, convex 
insects, frequently with very rough or rugose wing- 
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cases ; tliey live in dried decompomng nnimal matter, and ^vhen dis- 
turbed liave the faculty of counterfeiting death ; they are able also to 
produce crealcing noise by alteriiJitely rubbing the front part 
of the mesotliorax against the i)rotlioracic cavity^ or more pro- 
bably the extremity of the body against the elytra or wing- 
cases. Trox terrestks^ (58) (Sny, 2, ]\ 295) is an example of this 
tribe. The insect is of a blackish color. The sub-fa iriilyJIle/oZon- 
thid<c feed exclusively on vegetable matter, Eoplia debiliSj so. 
(59) (Lee. Jour. Acad, iid, p. 285), a smtill dark-colored beetlCj was 
Ibund very abundant on the foliage, wml es])ecially on the flowers of the 
pear in Mkrylandj in the spring. Westwood states that the 
Eutopean llo])lia^ when di:j;turbed, counterfeit death by extend- 
ing their lega in a stifioned niainuT, and in different directions. 
Diehelonycha [hexagom) dongatula ((JO) (Lee), or elongated 
fork claw, (Fitch, 3d Rej)., ISoG, p. 471), is a small, hairy beetle 
of a somewhat elongate square form^ and of a brown metallic no, 
color; and is said to feed upon the Ibliage of the hazel. Two other 
si>ecies, J>. mhvittata (Fitchj 3d licp., 185G, p. 475) and 7>. linearis 
(Fitchj 3d Bep.^ 1850, p. 475), or, linear fork-chw," are said also 
to destroy the foliage of the hazel; while /), aUncollis^ (01) or 
white necked pine beetle, (Fitch, 4th Uep., 1857, p. 747), is said to 
feed upon the foliage of the white inne. Comptorhina OmalopHa) 
.vespertina (02) (Harris, p. 3;}) feeds on the foliage of the sweet briar 
and rose, ISeriea {Omalaplm) scricea^ (03) (Harris, p. 33; Say, 2, 
p. 144), a small chestnut-brown beetle, feeds also daring the evening in 
Summer on the foliage of the sweet briar and rose; while Scricaineolor 
(04) (Say, 2, p. 145) destroys the tbliage of the pear and apple. Say states 
that this species abounds in hilly and mountainous situations in the month 
of May, and may be seen flying about among whortleberry bushes in 
sitch profusion that, in a very short time, any number desired may be' 
collected ; lu^. also says that wlu^never a female alights on the ground 
she is innnediately surrounded by a number of males. 

The miKih-dreaded rost^-bng, Maenxiach/Ius sitbfipinosns (05) 
(Harris, p. 37; h'itch, 1st l^ep., p. ii l5, &c.), belongs to the 
same sub-family. The iemale (U^posits h<u' eggs, to the nmnber 
of about thirty, in the groniul in June or July; the larva^. feed 
upon tender roots, and attain then' full growth in autumn; 
they then descend to pass th(Mvintor in a semi-torpid state, 
below the reach oi' frost. The pu]>a is formed in May, in a cell 
of an oval shape, under ground. The perfect beetle appears in 
May and Jime, assembling in great immbers on roses and the flowers ol 
elder, ox-eye daisy, &e., and feeds upbn the foliage and flowers of fruit 
and forest trees!! The apple, grope, eJtieiTV, plum, peach, oak, and 
rose, veg'ctables, maize, graws, &c., do not escape their attacks ; and, 
indeed, these beetles are almost omnivorous. In Maryland they are 
especially destructive to roses and grape-vines. Their whole transforma- 
tion, ftoni the egg to the perfect beetle, is completed within tltc space of 
one year. 

Biplotaxis fmelolontM sordidd (6{)) (Say, 2, p. 299), a small, 
stoutly built beetle of an oblong, slightly convex form, and of 
a color from pale chestniit to dark brown, is fbund in consider- 
able numbers in spring, in Maryland, on the flowers of the 
pear. The beetles generally known as IMay-beetles, June- 
bugs, &C.J which are'so abundant in certain localities, and do 
so "much injury to the leaves of forest and of fruit trees, 66. 
belong to this sub-family. These beetles are of a mediton size, and gener- 
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ally of a brown color; there arc several species dljttering but sliglitly from 
one another in size, fornix or color. 

Jja€hnosfer7iafusca (Leo.)^ (G7) fPhijllo27hagap(srcinaJ{]lnV' 
ris,p. 30; Fitch, 3d Eep-,185G,p.308) is'oneof onrmost com- 
mon species. TJie larvfe are fat, fleshy grubs, and feed 
upon roots of grass, &c., under the earth, and are fre- 
qucntly very destructive to meadovrs and pastures. The 
pupa) are formed in a smooth cell or cavity under ground. 
J The insects are nocturnal in their habits, appearing in May 
and June, and feed upon the foliage of the apple, elm, 
mapJe, oak, cherry, plum, and fruit and forest trees in 
^general. The principal species are Lachmsterna fFltyUo- 
phaga Jmicans^ (GS) L. hirticiUa (C9) (Ilarris, p. 33), Holotriehia 
crmulata (70) (Harris, p. 32), and TrichestesfpilosicollisJtristis{^ (Harris, 
p. 33.) These beetles are all of the same habits, and feed upon 
the foliage of all the fruit and theforest trees mentionecl above. 
Leunis gives the history of a somewhat allied European beetle, 
Mololontha vulgaris ^ or cock-chaffer, which may throw some 
, light on our native species. He states that the female, about 
24 hours after pairing, creeps into the earth to deposit her eggs, 
from which, after aperiod of four to six weeks, the young larvoD 
hatch, and feed upon roots under ground. These larvae in four 
years attain their full size, so that every four years (consequently every 
fifth summer) they appear in the greatest numbers. Eatzeburg considers 
it four years, but the Swiss and the Ehine people, on the contrary, thmk 
it only a three-years' generation, considering the fourth year an excep- 
tion (Leunis, p. 457). Kiillar, however, states that the female lays 80 
to 90 -eggs in a heap about six inches under ground ; the larvoB appear 
in about 14 days, and the complete transformation occupies a space of 
five years ; or, if its transformation is retarded by food or weather, somQ- 
times even six years elapse. 

PolyphyllafMelolontMj variolosa, (72)orthe scarred 
melolontha (Harris, p. 33), a large chestnut-colored 
beetle with lighter marks or scars on the wing cases, 
is nocturnal in its habits, and feeds on the Ibliage of 
elm, maple, oak, apple, cherry, plum, and other forest 
trees, and fruit trees in general. An insect of the 
first groui>, Ammalcej which consists of beetles of 
small size, is rather common in Maryland. This 
beetle, Anomala varians (73) (Harris, p. 34), appears 
duiing the summer months, and feeds upon the foliage 
of sumach, and both wild and cultivated grape vines. 
Thirty specimeus of this species were tak:en from the 
^ , . stomach of a Ifing bird, or tyrant fly-catcher (Tyrannm 

Varohnemisjy which had been shot by a Maryland farmer imder the mis- 
taken idea that the bird was catching his bees. Another species, Spilota 
{Anomala) lucicola (74) (Fitch, 1857, p. 403), a small chesnut-brown 
beetle, also feeds upon the foliage of the grape, while a variety of 
the BmLemmct,A.pinicola(75) (Pitch,18o7, p.747), is said to destroy 
the foliage of the southern pine. Group 2, Mutelce, contains 
the spotted pelidnota, Pelidnota pitiictata (7G) (Harris, p. 25; 
Fitch, 1850, p. 403). This insect is a large, livid, chesnut- 
yeuow beetle, with three black spots on each wing cover, and two 
upon the thoraxj it is diurnal in habits, and feeds upon the foliage of 
both wild and cultivated grapes; it is also accused by some grape- 
growers of cutting off the bunches, thus injui^ing the smaUer side 
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buncliesj and causing tlie clusters to ripen unequally. The larva is 
found in rotten wood. 

Cotalpa (^/lreo/yr6/?am//mf,(77)tlje "\yoolly areoda,'- or 
goldsmith's beetle, is a hir^je insec-t oKa beiiutirul golden 
or metallic lusicr, which, during the day-time, hides under 
the foliage of t:reeSj and fa lis to tlie ground wJjen diKtuibed, 
At twilight, however, it feeds upon iht' foliage of the elm, 
bickory, poplar, uak, willow, and other forest trees. 
The larva probably lives in the earth, and feeds upon 
roots of plant .s. The .second tribe, Dynastini^ numbers 
among its foreign members many very large beetles ; some 
of the geneia arc remarlvablo for the 8ize and form of the 
horus on the thorax and head of the males. The hirvai 
generally are found in rich vegetable mold, or decaying 




wood. Our 
black color 





native .spedes XyloryctesmtyruH (Lei*.), (78) a large beetle of a 
was taken at the root of an ash tree, and 
also of a sweet gum. 
StraUgiis antcmis (79) 
(Leo.) burrows iii sandy 
lields (New Jersey), de- 
scending to a depth of 
from one uich to a foot^ 
the females always gouig^ 
deei)or than the males. 
By searching for them 
early in the morning, 
they can be captured 
with greater ease, as the earth around' the 
holes, is fresh (Crcsson). The beetle is 
of: a brown color. The sub-tribo, Dynas- 
tidccj contains one of our largest and 
fiuest beetles, Dyiiastes titynis{SO) (Say, 1, p* 
Oj l^itch,185G.p. 
the males 

of which ar() distinguished by singular pro- 
tuberances or lionis rising from the head and 
thorax; they are of a dirty, greenish cream 
color, having the wing cases mottled or 
spotted with irregidar black blotches- Two 
lierfeet males were taken in Washington in 
a yai'd containing an old, decaying cherry 
tree. They wem also found by Bay in an old 
cherry tree accidentally blown down near 
Philadelphia. Mr. Peale states he has also 
ibund thm in old willows, and Mr. Hidinj>\s 
took many of them from the lindis of an ash. 
in Virginia. The larva, doubtless, feeds 
upon decaying wood. Tribe 3, Vetoniini, 
consists principally of insects of an oblong^ 
o\'al, pr depressed form, with the wing cases 
not reaching to the extremity of the abdo- 
men. In regard to this tribe, Mr, Walsh 
remarks that in coleoptera (beetles), the ely- 
tra or wing cases are not, as far as is known, 
used at all in thght^ and some of them, e. g.^ 
Cetonia and its allieSj do not even lift them off their 
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they 
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fly. (Walsh, Proceed. Ent Soc. Pliil., vol. G, p. 121). Westwood states 
that the beetles frequent flowers, on the juice of which they subsist, tlie 
stiWiure of their maxillary lobes enabling thorn to lap up tlic sweets. 
Other speciefc^ are found on truiilis of trees, particnhirly snch as are 
wounded, and from wliich the sap How.s. A European >si>ecies, Cetonia 
hirtOj (81) accused of doing' much damage to the floorers of the apricot, by 
eating oif the nectary. One of our most conimon species in iJaryknd is 
AUoriiina fCoHnis J mtida (S2) ( Lee.) This insect is a large 
beetle,of a velvety green color, with alight cream -colored 
borderer edge. Oreat nuuj bers of i t weie taken iis. Wash- 
ington troni the trunk of a maple which had been wounded 
accidentally, and from which the s^^'eet juices va^re flow- 
ing ; the beetles eliistering around the cut like bees, and 
jail busily engaged in lapping up the sap. They also are 
said to injure the ripe fruit of the beech, by eating holes 
in the mits, and in some of the sonthern States are so 
very destructive to ripe figs as to have acquired tlie local 
name of fig-eaters. Euryomm f Euphoria J melancholica (83) 
IS a much smaller beetle, which feeds upon the sap from diseased or 
injured cotton bolls; it is also found in the liowers. Euryomia fErir' 
M2;i6*^ifirfa,(84) (Say , 2, p. 141 ; an d Harris, p, 40) is a very com- 
moii beetle of a brown color, checkered or mottled with a 
darker tint; this insect also feed^ ui)on the sap of tree.Sj&c. 
The first brood apiiears in April and 3Iay j and, as they 
fly slowly and with a loud humming noise near the grouud, 
'may at the Jirst glance be readily mistaken for large hum- 
bio bees. A second brood appears in the autumn, and pro- 
bably passes the winter in a torpid state. The larv£e i>ro- 
bably feed upon the roots of herbaceous plants* The 
insects themselves frequent the flowers of the golden-rod, {^Qlidago)^ and 
feed upon the sap of cotton bolls, maize, locust, &:c.; and in tlie atitiimiL 
sonaetimes do considerable damage to the ripe peaches, pumpkins, and 

figs. Osraoderma scabrOy (85) or rough Osmodermi^ 
(liarriy, p. 43; Fitch, l8oG, p. 329), is a large, some- 
what flattened, black beetle, tho larvie of which 
feed upon wood in old and decaying trees ; the papa 
is formed in a cell made of the iTagmeJits of wood 
cemented together ; and the perfect beetle appears 
in snmmer, and is Ibund on the Ibliage of apple, oak, 
and other Ihiits, and also forest trees. These 
'insects when handled emit an odor like that of 
Russia leather, hence their name Osmoderma^ fim 
theOreek words signifying scent or odor, and leather. 
Osmoderma eremicola, (86) or smooth Omodmn^j 
(Harris, p. 41 ; Fitch, 185G, p. 329), verv similar 
to the foregoing in form and color, bnt may readily be recognized by its 
smoother appearance* The beetle feeds upon the sap of trees, ai3ple, 
cherry, &c. l y ii y 





65. 




TricMus ( TrigompeltastesJ delta (87) (Fab.) is a much smaller 
beetle/having a very distinct triangular mark of vellow on 
its black thorax, like the Greek letter delta; the w^ing-cases 
arc brown, marked with black spots. This insect was found 
in August and Beptember, feeding on the sweet liquid 
at the base of the flowersVor on tho. extravasated sap 
from injured bolls of cotton. ValfftiB fseUcoUisJ squami-^ 
ger, (88) (Lec. ; Fitoh, 1857, p. 095), a small beetle of a 
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blacldsii color, Tras found in great numbers in tlie month of January^ 
in Mnrj^land, under the bark <and in the rotten wood of an old pine 
stump ; the larvaB are fleshy grubs resembling somewhat those of the 
May-beetle. 

The thirty-third finnily, B^tpresUdWj contains several species^ many of 
them decorated wit^li the most briihant metallic tints, and sometiines 
present the beautitul contrast of yellow spots on a highly polished blue 
and green ground; these beetles are in general of elongate farm. The 
larvee usually are fleshy grubs, having the head and first Begments of the 
body very much enlarged or liattoned out: they i)erf or ate the stems of 
living plants and trees. The j)erfeet beetles creep but slowly, but are 
very active when on tlie wing. They are ibund ])artly in flowers or on 
trees and logs, where they appear to be sunning themselves during the 
hotter seasons of the year; when disturbe<l they foid u]) their legs and 
antennsB, and fall to the ground. The female has a retractile, horny plate 
at the end of the abdomen, which she uses for the pui'pose of depositing her 
eggs in the chinks of the bark of trees, witliiu which the larvLC reside. 
Cimlmphara {virginieaj Virginicnsis (St)) (Harris^ ]>, 48 ; t / 
Fitch, 1857, p. U99), is a ratiicr commonVspecies in Mary- 
land ; the larvaB burrow in the wood of the pine, liatze- 
burg states, of an allied European species, that the larva- 
state lasts two years; Perris, on tlic contrary, says only 
one. This insect is one of the largest species; it is of a 
dark brassy bronze color, with a bright golden metallic 
luster; the wing-covers and thorax are beautifully sculp- 
tured or indented with deep furrows or lines* Avery 
similltr beetle, Ohalcopkora liherta (90) (l^itch, 1852, \\ 192,) 
is also injurious to the wood of pine trees, and may be found on the trunk 
of pines in su;mmer and autumn, Thesecond group, BupresteSf contains 
species of moderate size, and usually of elongate form. Bicerm in gen- 
eral is of a dull bronze color, and is remarkabh^ for the tips of the elytra, 
or wing-covera, being more or less prolonged, forming a kind of tail. 
Bicerca divariGata (91 ) ( Harris, p. 49 ; Pitch, 1856, p. 331), &e. ), 
is found li'om June to August on the trunlcs and limbs of trees 
of apple, beech, cherry, and peach, where tholarvinrcsi<le, and 
mine into and destroy the sai>-wood under tlie bark. Bicerca 
lwrida {&2) (HoTris^ p. 49 j Fitch, 185G, p. 441), injures t\iQ 
hickory in a similar manner, while the larva of Bicerca puncfu- 
lata (Pitch, 1857, p. 706) feeds principally on the wood of the 
pitch-pine. A beetle answering to Buprestis fAncijiocMraJ 
Umoita^ or orange-lined Buprestis of Fitch (4th Kep. 1857, p, 105), was 
found very plentiful in Washington early in spring. The insect is of a 
dark bronze color, with three distinct lines of an orange color on each 
wing-case ; in the perfect, or imago state, it feeds upon tlie tender shoots. 
AitcytocMra j^triaia, (95) (Fitch, 1857, p. 703), a beetle of a most 
beautifuil golden metallic lustre, with longitudinally striped 
wing-covers, is found in summer on the spruce and pine ; 
the larva appears to prefer the dead wood of stumps and 
logs, and tli© perfect insect i>robably ffeeds on the tender 
leaves and buds. The insects in group 3, Aniliamm^ are gen- 
erally of small size, and usually flattened, rarely of linear form. 
MeI(impMla ( CIvrysobotlMs Jfulmguttata (90) (Lee.) and HaTris, p. 51), Tra- 
chifptcrk (Fitch, 1857, p. 706), in the larva state probably lecds on the 
wood of the white pine. Group 4, GhrysobotfiriSj contains species 
of rather broad and flattened form, havhig on their wing-cases im- 
pressed bands or spots, and aro sometimes of brilliant metallic colors. 
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ChrysohotJiris fcmorata^ (97) or thick-legge A Biiprcstis (Harris/50; 
Fitchy 1st Re\Xj p, 25^ &c.)y in the Inrva state bores into the 
solid wood of tlio apple, peaclij and oak ; and the perfect beetle 
appears from May to Julj^, on the trunks and limbs of the trees^ 
in thesunshine. Fitcli states that its orig:inal food consisted of the 
The larvjc are subject. to be destro^^d by the larvse of some hymeji- 
opterous fly* The larvse of Chrysoloikris Harrissii (98) (Fitch^ 1857^ 
p. 703) bores into the small limbs and sapbjigs of thc\7iiite pine. OAry- 
sohothris calcarata (99) (Harris, 50), in tlie hirva jstate is said to bore holes 
in the tmnksof wliiteoakand peach. Chrysobothrisdentipes {100) (Harris, 
p. 40; Fitch, 1858, p. 703);, or ^-tooth-legged Biiprestis," in the larv© state 
feed also on wood, boring holes in the trunk of the oak, or form long, 
slender, winding passages or serpent-like tracks l)etween the bark and 
wood of felled timber. The perlect beetle makes its appearance froTn 
May to Anguwt. Tribe 5, Agrilinij are nsuallj^ slender beetles, but some- 
times tlie body is very broad and flat ; in both these cases, however, ^ 
narrowed behind, Agrihis r^JicolliB (101) (Say, 2, p, 595) is a small 
beetle of a narrow form, and in the larva state is said to feed on the 
pith of the raspberry. Leunis states that the larvfB of some of the 
European species (102) are injurious to the beech and oak. The 
larvsB begin their galleries in the one to two inch thick beeches, nnder the 
bark, and feed from two to three years ; the tree thus attacked withers 
and dries np. A European species is also mentioned by Westwood as 

W burrowing in the wood of the pear. One of our native species 
Agrihis egeoius (103) (Lee.) was found in great numbers in Virginia, 
/fjtjK feeding upon tlie Ibliage of the locust, (Eobiniapseudacacia)^ the 
^/ : leaves attacked being literally riddled with the holes made by 
/v )N these beetles. The insect is very small in size, narrow in form, 
V' and of a metalHc or bronzed, dark gTeenish color. The second 

I group, Bracliesj Dr. Leconte states are almost identical with the 

103. European TracheSy and have the body rarely elongated, but 
usually broad and ovate. Our native specieSj BracJiys termin- 
mis^ (104) (Lee); is merely mentioned, as its food is not known, 
from the fact that it is a European species- Trachys minuia ^ 
(105) is said by Westwood to be found on the hazel, upon the /I 
leaves of which it is said to feed. Some of our native species ft 
may most probably be found in similar situations. 

The thirty-fourth family, Throscidw, contains only a few 
small species j they are found in flowers, and have been classed 
with the Mcnemid(^ by some recent authors, but do not possess the 
power of leaping like most species of the next family, (Lee.)* Westwood 
states that a European species inhabits the wood of the oak. 

The thirty ^fiffch tamily, ElatmHdce, is very extensive; a few of the first 
sub-family, JS-um^^mdic, and the majority of the third sub-family, Elat^ 
rid(i% possess the singular power of springing into the air when placed 
on then? backs. All are vegetable feeders; the larvce of some live in 
the earth, others m rotten wood, while others prey on living plants. 
The first sub-family, Eiienemidx^ is generally composed of small slender 

' ' beetles, having their antennae inserted in grooves. Eucnemis 

amwmcornis (lOG) (Say, 2, p. C28) is found on leaves or under 
bark; the perfect insects possess a slight leaping power. 
Some of this sub-family in Europe are found in decaying 
oak trees. Dr. Horn found Fornax in old oak stumps'in a 
state of decay. Sub-family 3, Elaterid^^ have their antennce 
loa, widely separated, and when placed upon their bax^ks possess 
the power of recovering their natural position by leaping into the air. 
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Dr, LecoDto states tliat, after folding tlieir Icffs nncl anteiiiiJB closely 
togotherj they extend the prothorax so as to bring the prosternal spine, 
on the under part of the body, to the anterior part of the mesosternal 
cavity, then suddenly relaxing the muscles, so that the spine suddenly 
descends violently into the cavity, the force given by this sudden move- 
ment causes the base of the elytra or wing-covers to strike the support- 
ing surface, and by their elasticity the whole body is propelled upwards. 
This movement, however, can be better obscrved'than described, by any 
person procuring a large living EUxter and placing it on its back on any 
flat surface. From this habit of suddenly springing into the air, these 
insects are known in Europe by the common name of skip-jacks," or 
^^spring beetles," and in America as snapping beetles," and erroneously 

snapping bugs." Alans occtilaUiSj (107) or big-eyed 
snapping beetle (Harris, p, 54; Fitch, 185G, p. 329, and 
1858, p. 794)^ is so named from two largo eye-like spots 
(fa the thorax. This insect is very common in Mary- 
land, The larvae leed on. old and decaying wood of 
oak and apple, and in Maryland ha^'c been taken in old 
pine stumps. Alans myops^ (108) or purblind snapping 
beetles (Fitcb, 1856, p. 330), has the eye-like spots on ■ 
the thorax much smaller and indistinct, and is found 
also in oak, apple, and pine wood. Mr. E vctt, in the Pro- 
ceedings of the Entomological Society of PhiUidolphia, 
vol* 1, p. 227, states that he took this vspecies in the 
larva state and reared the perfect beetle. In the 
month of March he collected several larvte of this 
species near X^hiladelphia, in an old pine stunq) ; the 
pupa was formed about the 25th of July, and the per- 
fect insect came out 7th of August, thus remaining in 
the pupa state only about thirteen or fourteen days. The well-known fire- 
fly of the West Indies belongs to this family ; it is an Blatcr Pyrophonis noc- 
tihicm (109.) Westwood states that this species is upwards of an inch in 
length, of an obscure brown color, with an oval spot of a dull yellow near 
each posterior angle of the thorax; these s])ots emit so strong a light dur- 
ing the night that it is easy to read the smallest writing ])y placijig several 
of the insects under a glass, or by moving a single beetle along the lines. 
They dxe termed, by the natives, Gucuyos or Oucujos, and are said to be 
attracted by lights. According to Spex, their light proceeds from a 
phosphorescent substance contained in a small bixg in the thorax, Med 
with an imctuous substance like phosphorus, over which the trachei3e are 
spread, According to Humboldt and Boni>lnnd, thoy feed upon the roots 
of the sugar cane and destroy the plants. Mr. Guilding, however, thinks 
that the damage done to the plants is in a great measure owing to other 
insects. This beetle must not bo conlbunded with the fire-fly of Madam 
Meriam, which inhabits Surinam and other pUrts of South 
America, as the latter belongs to an entirely different 
order. Our common lire-flies, vulgarly termed lightning- 
bugs, belong also to another family of beetles, which 
will be spoken of hereatter imder the Lampyridw, The 
larva of IJlater ohscurus (110) is one of the much-dreaded 
wire-worms of Europe, Westwood states that it is live 
years in attaining its perfect state, and attacks almost all 
vegetables and roots. It is readily taken by laying as a 
bait slices of lettuce or potato wherever the wire- worms 
are especially troublesome; they burrow into these during 
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the night, and in the morning may be collected and destroyed. The pupa 
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of OrtJiostetlms infmcaUts (111) (Lec.)? a native species, of large size, and 
cbestnut-brown color^ T^as, taken from a decaying chestnut log by Dr. 
Horn, so that we may infer that tbe larvae fed upon wood. %h.e group 
Agriotes are insects of moderate or small size* Agriotes manchtts (112) 
S></ (Lec.)j A. obesus (Ilarris, p. 6G), truiicatKs (Melsbeimer and Fitcli, 
J«^1S66^ p. 527 j) resembles the wire-worm of Europe, and the larv© 
jmf^ feed upon grass and herbaceous roots. Leunis states that another 
112 Eiuopean species, Agriotes segetis^ (113) is very plentiful in fields 
and meadows^ especially in spring, where, under the name of wire-worm, 
it does much damage to fields of grain by gnawing the roots of the plants, 
causing them to turn yellow, and the stem to die. The wire-worms of 
this species also feed upon and destroy the roots of almost all garden 



vegetables 





The larva of our native Melanotus ( Gratonychm) communk^ 
(114) (Harris, p. 55), w^as found in Maryland, in rotten wood; 
V but Dr. Fitch states that it feeds upon the roots of almost aiiy 
vegetable, grain, or flower. The perfect insect was also taken 
in Maryland in winter, hyberaatiug under the bark of trees. 
The thirty-sixth family, Cehrionidce. The difference between 
114. this family and the Elateridw^ above mentioned, consists in 
the greater number (six) of ventral joints, &c. The insects are found fly* 
ing about at night, and the females at the entrance of holes 
which they construct iu the ground. Cehrio bicolor (115) 
(Lec.) inhabits the southern States, and is of a brown color. 
Westwood states that the European Cehrio gigas is found in 
abundance after wshowers of rain. 

The insects of the thirty-seventh family, , Ehipicerid<Bj 
are found on plants ; they fly and walk slowly. The Euro- 
pean species, RMpicm^amarginata^ appear, during and toward 
the end of the rainy season, and is found upon low plants, gnawing the 
under-stems, but never upon flowers. M. Laporte considers that it 
undergoes its transformation in decaying trees. The larvse of one of 
our native species, -J^e^ioa (Sandalmjpicea (116) (Say, 2j p. 631), 
is found under the bark of trees, and Sandalvs 
niger (117) (Knoch) is one of the species best known 
to collectors- Dr. Leconte states, in his classifica- 
tion, that SandaluSj especiallj^, affects various 
cedars. 

The thirty-eighth family, Scliizopodidce^ contains 
but a single species, found in Arizona, and will therefore be 
passed over. 

The thirty-ninth family, DascylUdm^ consists of insects liv- in. 
ing on plants usually near water. Our native species, Odontonys^ 
(Bamjtes) MMtiis^ (118) is merely mentioned, as the larvse of a 
European species oiDasytes (119) are spoken of by Leunis as eating 
out the bottom umler the berries of the raspberry. The larv®, 
us. inipa., and perfect insect of PtilodaetyJa elaterinaj 
(120) a small brown insect^ with long beautilully pecti- 
nated antei)n£e, were taken by Dr. Horn from a log, prob- 
ably of oak, and the pupa were concealed by a 
thin layer of wood on the side adjacent to the 
earth. Mr. Walsh, of Illinois, found the lar- 
VJB #f Frionocy2)Jion fCypJwnJ discoideus (121) 
(Say, 2, p. 272) of various sizes, about the end 
of May, in the hollow of an oak stump containing a gallon oi 
two of water j some were in the decayed wood, wMch formed 
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the lining of the lioUoWj but most of tliem were attached to loose 
pieces of wood and bark which lay at the jDottom. The insect is of a 
13ale brownish yellow color, with a large black mark in the center of 
each wing-cover. The European species, Cyphon pallidusj was found in 
mid-winter, secreted in the stems of reeds. Leunis states that the 
larv^ of Cyphon have long four-jointed antenncne, and that the perfect 
insects live in flowers- 

The fortieth family, Lmipyridce^ consists of insects of a moderate or 
small size, of elongate form, and of soft consistence. Many of the species 
of the second tribe of the first sub-fixmily possess the remarkable power 
of emitting light, and are here known as fire-tlies, or, more vulgarly, 
lightning-bugs. Our .native Lymts cruentus (122) (Lec.) is of a red- 
dish orange color, with the ends of the wing-covers tipped with 
bla^k, . These insects in Europe frecpicnt flowers, particularly 
those of the Umbellifer£c,and also inhabit decayed trunks of trees* 
Bietyoptera perfaceta (123) (Lec.) is an imsect of much the same 
formi as the preceding, but is of a black color, having the thorax 122. 
margined with red. The larva of the European species, Bietyoptera san- 
gui7ieu8j (124) was taken under the bark of oak. l^lUchnia (Pho- 
tvnus) coYYUSGUSj (125) a very common species of fire-iiy in Mary- 
land, of a black color, having the thorax margined with yfjj ||!^^ 
was found abundant hybernating under the loose bark of trees jf|l i|K 
in winter. The larva of some species is mentioned in the ^ ^ 
^^Practical Entomologist," vol. 2, p. GG, as being predaceous, 125. 
and feeding on various species of borers. In the same \^^ork, vol. 1, p. 
19, it is stated that the larva of ElUpolampis fPhotiniis J pyralis^ \^ ' 
(126) an insect having a red thorax with a black mark in the -^'jSS^ 
center, and black wing covers, margined with a yellowish color, /IIm^ 
lives in the earth, and probably feeds upon earth worms. The (IBlk 
pupa is said to be slightly luininous, and is formed in an oval ^ 
cavity in the groun d. Westwood states that the body of a Euro- m 
pean Lampym^ (127) the female of whicli is commonly known as the glow- 
worm, and is not furnished witU wings, is long, ilat, and soft, the liead small 
and concealed by tbe thorax; the legs and antennuj are short ; the per- 
fect female presents nnich the api)earance of a larva, from which, how- 
ever, it is readily distinguished by the gToater number of antennal and 
tarsal joints. The light is emitted by this insect from the under side of 
the abdomen, several of the terminal segments of which are of a pale color, 
indicating the extent of the luminouvs propeity. I'hc males as well as 
the pupa), and even the eggs, are slightly luininous. The glow-worm 
possesses the singular xvro])erty of cauvsing its light to cease at wilL Of 
the family iamjoyr-Wa', Westwood also states that the female deposits 
her eggs, which are of large size and yellowish color, in the earth or 
upon moss and plants, to which they are attached by a viscid substance. 
It feeds, as does the perl'ect insect, ui^m small molluscous animals, 
especially those of the Zonitis (Zone snail,) and not upon leaves or grass. 
The larva is stated by l>e Oeer to attain its full si^e in 
April, when it i)i'epares to assume the perfect state, from 
the commencement of which i^eriod until it becomes a 
perfect insect tifteeu days only arc consumed, eight of 
which are passed ui the pupa state. Phengodes plumosa 
(128) (Say, 2, p.G34) is a very singular looking insect, of a 
brownish color, and having the wing-cases exceedingly 
short and imperfect, these organs being only about one- 
third of the length of the abdomen. The antenna) are ex- 
ceedingly beautiful and graceful, and present a very feathery appear- 
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ance, owing to tlie tliird and the following- joints all emittiDg 
\eTy long and flexible branches from near the base. The specimen 
figured was taken in Maryland at nijjht, having been attracted by a 
light in tlm room. Sub-family 2, TelqihoridWy consists of insects 
of a soft consistence, and of a long narrow form. ChaitUogncdhuB 
Pennsylvaniciis^ (I'^i^^) (Lee.) is very comaion in the flow- 
ers of the cotton, where it probably teeds upon the pollen 
or nectar, and is stated not to be predaceous. When feediiigj 
it protrudes its maxillary setce (cwice the length of the max- . 
iliac) in the same manner as the tongue of Lepicloptera, The 
insect is of a yellowish color, with a black patch on the 
thorax; the wing-cases having a larger or smaller black 
120. mark at their extremity. These beetles appear later in the 
season than the Ghauliognatlmts marginatus^ (Hentz), which resembles it 
very much, and is likewise found in cotton flowers. Hentz says this 
insect is also not in'edaceous, and Avhen about to die generally clasps 
the petals of a flower with its mandibles, in which position it may often 
be found dead and dry. This beetle api)ears earlier in the season than 
its relative above mentioned. Telephorus bilineatuH (130) (Say, 2,p. 
118) is said to be i)redaceoas, and to feed upon other insects; cue 
of them was taken in Maryland in the very act of feeding on the 
body of a still living chrysalis of a butterfly Avhich had only just 
130. ' chauged from the caterpillar, aud the skin of Avhich was yet soft, 
and not hardened by exposure to the air. Westwood states that the Euro^ 
peon species are found upon flowers in spring, but are very voracious or 
predaceous, feeding upon other insects, and even devouring such of their 
own species as they can overcome;, the females not even sparing then 
own mates. The larvae reside in moist earth, and are also carnivorous, 
feeding upon their own species as well as on earth-worms. They pass 
the winter in the larva state, and change to pu\)£e in April or Blay, the 
perfect insect appearing in two or three weeks. Westwood also says tha^ 
the snow in Sweden and the mountainous regions of France has been 
observed to be covered, to a considerable extents, with an immense num- 
ber, of Telepliorida^^ together with a midtitude of other insects, which 
were supposed to have Mien with the snow, or to have been de])osited 
in such situations by gusts of wind, after violent tempests have defo- 
hated the iirs and pine trees. Mr* E. Blanchard, however, suggests that 
the insects had i)reviously resided in the ground covered at the time by 
the snow, through which they had crept for the purpose of obtaining a 
fresh supply of air. 

The forty-first family, MalacMdm^ contains insects having the body 
soft, oblong or ovate, and but slightly convex. They are generally of 
small size and very active, being found upon flowers for the sake of the 
insects there, upon which they feed, the females not even sparing their 
mates when confined together.* Some of the European Malacliim have 
the anterior angles of the thorax and the base of the abdomen furnished 
with several red, bladder-like appendages, which the insect is able to 
contract or dilate at will. Mr. Curtis thinks these append- 
ages may enable the insect to increase or decrease its gravity 
during .flight. Kirby and Spence regard them as being 
, employed for the jrarpose of alarming their enemies, but 
Westwood considers them as a portion of an apparatus for 
emitting an ofiensive effluvia to be used for a similar purpose. 
Collops quadrmaculatus (131) (Lec.) is a common species in 
131.' Maryland, found on flowers. The insect is of a small size, and 
of a bright red color, with four black marks on its wing covers. The 
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forfcy-secoud family^ GlcHda:^ contains insects .seldom exceeding one 
iDcli in leiigtiij they are generally Ixandsomely variegated in their 
coioris J some of tlicm frequect flowers; others are found upon or under 
tiio bark of old trees^ stumps, dry wood, &c., where they have pa^^sed the 
Uirva) iState^ during which time as larvae- they are prodaceous, and feed 
upon the larvoi of vrood-eatiiig insects. Tlic' lir.st group, TUli^ 
are generally of very long and sleniler form. Our native spe- 
cies, Oymatodera(TUlm) undiilata (133) (Say, 2, pp. i^Sli,G38,) i,^ 
of a Wack color^ with the thorax margined with red, &c.; it is 
said to have the habits of a notoxtis^ and was fouiid hyber- ' m. 
nating in late winter under Ijark. The larva of ih{\ European species^ 
Tillus ambula7is (134) is found in oak. The sub grmip Clerl^ (135^) con- 
tains insects generally with more or less bright rvd colorii!, baiTOd with 
blauk or yellow. They frequent flowers, ( he honey of which t hey extract 
by means of their beautiiully ciliated maxiihe. ^^'cstwood slates that 
in the larvoe state they are of a red <Jolor, and are very destructive 
to bees and was])s, in tlic nests of whic^' the females deposit their 
eggs during the absence of those insects, ai:u n])oa the grubs ot 
which the larvae feed.; when first hatched, tlie larva (U^vours the grub 
of the bee iu the cell hi which it was born, and then i)rocceds from 
cell to cell, preying upon the inhabitants of eacl>,. until it arrives at 
maturity. It then makes u small cocoon, in which the pupa is formed, 
and the perfect insect, when fully developed, escapes from the nest, the 
hardness of its covering sufticiently protecting it liom the stings of the 
bees* The Europeati species (13()), Clems apiariuSy s(^lects the hive beo^while 
CleruB alvearius (137) chooses the mason bee as food for its young; while 
Clcrus fThamsimusJ fomiicariuSj (138,) also European, according to Leu- 
nis, is found upon rott<3n or new ly felled timber, especially of iir, under the 
bark of which the larvaa reside, devouring and destroying wood-boring 
insects. In the Practical En torn ologist, vol. 3, x). 47, the larva of our native 
Thamsimus fPseudoclemsJ nigripes (139) (Say, 2, p. 122) is said 
to prey upon the larva of ILylesinus aculeatus^ a wood-boring beetle ; 
and the insect itself has been taken under tlie bark ot trees in 
Maryland in winter. The beetle lias the thorax and ui)i)er part of ^ 
the wing-covers of a red color, while the lower part of the elytra 139, 
,is black, barred witli a creamy yellow. Our native lisetidoclcrus 
ichneimoneus (140) (Fab.) wasfound, m almost incredible numbers, 
.in the hiterstices of the bark of red oak, by Mr. Fay, in winter, 
and also was taken in Maryland under the bai'k of trees. The 
^colors of this insect are also red, black, a]id yellow, but diiler' 
^^^v ently marked Irom T, nigripeSj above mentioned, and is also some- 
what larger hi size. Group 3, Hi/dnoceriy contains small insects having 
somewhat the form of Oicindela^ and are found on the leaves of trees ; th^y 
are very active, and take wing easily- llydnoccra f Clems) hnmer- 
alia (141) (Say, 3, p. 122) is not uncommon in ]^Iary]and j it is a 
very small insect of abhick color, witli two red patches on the 
upper and outer edge of the wing-covers. Orthopleura 
Jfw damicornis (142) (Lee), EnopHim ilwracioum (Say, 2, p. 120, ' 
li JV is a small beetle of a black color, with red head and 

thorax J the antennai have three projecting processes, . — ^ 
somewhat resembling the horns of a sta g, heuce its name, 
It was found in Maryland, on logs cut for fire-wood in the spring. Ot 
the group 2, Coryneies^ Dr. Leconto says that our species of Necrobia 
have been introdruced irom Europe; they feed on animal material in 
houses, and on carrion in the open air. Gorynetes (Necrobia) rujipes (143) 
(Fab.) is a very small beetle of a metalhc greenish color and brownish 
7 
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legs, and was found in clieese in Maryland; while NecroUa 
violaccits (144) is taken on dried meat and carrion ; it aLso frequents 
flowers. Leunis states that thivS beetle is a cosmopolite, andiu 
both larva and perfect state it is predaceous and destroys other 
'injects. 

The forty-third, fam^y Lymexylidcv^ contains the niiicli-dreaded 
^i\im<^tLiimexylon navcdc{l^iy^ of Europe, whicli i.s so destructive 
to ship timber in^Torthern Europe. The third joint of the maxil- 
lary palpi of the male of tliii^^ species emits numerous long and pilose 
branches, like a i>iece of corah The use of tltcse iippeiidages is as yet 
unknown. Tlie larvne ieed on wood, aiudarc very common in oak forests 
in Northern Europe, the timber of which it ] )erforates and greatly hijmres j 
it w^as, indeed, so abundant in tlie dock-yards of France au-d Sweden 
as to occasion nmch damage. In order to guard against their attacks, 
it has been suggested to sink the timber under v. atc^r at the time of the 
appearance of the in.wct in its perlect or beetle state, No danger, how- 

Lymexylon 
ntcli, 1857, p. 

, ^ , , ^ . _ .^^ cylindrical burrows 

.A \ in oak and other forest trees. This insect is of a brown color, with a 

/. h silky appeamnce. Tlio larvjio of Rijloccetics Americamts ' 
^ N (147) (Harris, p. 59 ; Fitch) 1858, p. 792) also feed upon the 
H6. oak and other forest trees. 

Some of the forty-fourth tamily, Cnpesidco^ also probably 
feed on wood; as our native species, Cupcti coneolor (Lec.) (148) (7* 
cinerea (Say, 2, j). 043), is found under bark of decaying trees, 
and is common about old frame houses. The color of the insect is yel- 
lowish brown, variegated Avitli blackish. 

The forty-fifth family, ViinidcVj (1 49) contains insects of small size, of oval 
or sub-cylindrical shape, generally short and obtuse at each end ; their 
colors are usually obscure; when "touched, they counterfeit death j their 
movements are slow, and it is not often that they m^ike use of their 
wings. These insects are found in wood of old houses, furniture, rotten 
palings, stumps, of trees, &c., which they and their larvae perforate with 
found holes in every direction ; these lioles are filled with a very fine 
powder formed Irom the gnawed wood and with their excrements. The 
larvjB of some also destroy grain, skins, and collections of natural 
history. J)r. Lcconte states that these insects have been transported 
•by commerce over the wiioie globe. The lan^as of 
Ptinus fur (150) (Linn.), hmncralis (Say, 2, p. G41), are very 
destructive to Avoolen cloths, grains, collections of dried 
plants, insects, stuUed animals, as birds, &c.; ana also^ 
according to Andouin, in provisions of Hour and meal. 
This insect is sluggish -during the day, but at night 
commits its depredations, and may be attracted by 
moistened i ) Ian t stems or pieces of linen at night, theo 
shaken out and killed in the morning. The beetle is 
very small, with long antenuf)3, and of alight chest- 
nut-brown color, with whitish markings on its whig- 
covers. Cmnocara oculata (Lec), {UA) Dorcatoma 
similu (Say, 2, p. 042), was found by ' Mr, Jacob 
Stauffer in puli-balls (fungi). The larvae of iSitodrepa 
(Anobium) pankea (152) arc of a Avhitish color and 
carved form; when full grown they construct lor 
themselves a cocoon of tsoft silky matter, mixed 
with the substances ot) wlrich they have fed; before 
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changing into the pupa state it appears that the larva has the instinct 
to continue the boring of its burrow until it has nearly reached the 
surface^ so that only a small barrier remains^ wliich the beollo can pierce , 
without clifliculty/ The ])erfoct insects generally ai)pear during the 
hottest part of summer. Dr. Ilorn states that tlie pnpa state only lasts 
four or live days. Both larvie and perfect insects feed ui)on stale bread, 
oatmeal, ship-biscuit, specimens of natural history, ginger, rliubarb, red 
or Gayenno pepper, and even cantliarides or the blister Hies of the 
druggists. In Maryland they have been (bund in great luunbers in 
stored wlieat. The insects Auohiiim LcmAaluvi iind siriatum^ \n Europe, 
have acquired the common name ot death-watches," fj'Oia tlie noise 
which they make during the ])airiTig season by striking tlieir jaAvs on 
the object upon "which they are stationed, by ^vay of signal to their 
mates, which is answered in the same manner by tlie other sex. The 
noise thus produced somewhat resembles tlje ticking oT a watch, and is 
regarded by tlie common people as a sni)ers( itions omen. Our 
native insect ruftcornis (15;}) (Bay, 13, p. 110) is merely 

mentioned here ; as a European species, IHilinus ptxtcnkr^rnih^ 
accordhig to Leunis, is called by the Germans book-worm,^' 
from the destruction it effects in books. The lai vie also bur- 
row into w^ood, piercing it in every direi^tion with cylindrical 
burrows J it attacks oak, beecli, maple, and hazel. The 
antemrai of our native F.rvjicorma appear beautifully iieotin- 
ated at the ends when examined with a nmgnifying glass ; the insect 
is of a dad'k brown color, with rufous legs and antenna>. Sub-family 3, 
^o^^ncMc?^, consists of insects elongate in jbrm, with their heads 
usually deflexed and i)rotected by the thorax, which forms a kind of 
hood. In the tribe I^om, however, the head is pronuueut, and not 
covered. The first tribe, Endccaiomm% have the thorax 
a distinct lateral margin; our luitive s])e(^i(»s IJmlecatomuH 
rugosiis (154) (Lee.) is found in, fungi, and has been also taken 
under the bark of tulip poplars. Tlie ijisoct is ot a dark or 
brownish l)laek color, and Ims the wing-covers rngose oi* 
rough. The second tribe, Bostnchini^ consists of insects small 
or moderate in size, of a cylindrical I'orm, with, head dcWiexed, 
and covered by tire hood- like projection ot* the pro-thorax. 
Synoxylmi (Apate) hasihiro {U^r)) ^Say, 2, p. 180), or the red-slionldered apate 
(Fitch, 180(>, p. 441), bores in liickory wood to a considerable 
depth, preferring the hard central wood. The pupa state is 
assumed withont any special pi'eparatJon, and the j)er(ect insect 
when fully formed tunis at almost a right angki aud (^nuugx^s 
through a hole in the bark ; the transfornnitions from the larva 
to tlie jmpa state are made in a very short S])ace of time (Dr. 
Horn), ritch states that this insect bores small holes 
toward the heart of the trunk, and the pupa is formed at tlie 
end of this burrow; tlie beetle attacks the shag^baclc Jiickory, anct has 
also been taken in Maryiaml from the ehn. Tlie color of the beetle is 
black, with a rod i)atch on the upper part orshouhlerof 
eacli wing-case. The larva) of Avqjhieerus (A paie) hkmida- 
im (15t>) (Say, 2, pp. 180 and 022), or applet wig borer of 
l)r-*Fitch, 1850, p. 330, perforate the twigs at the buds, 
,making holes some inches in length in the heail-wooct, 
thus causing tlie twigs to wither ami die. The insect is of a dark 
color. lihizopGrtha pus^ (loT) a very small brown beefie, . 

is said by Dr, Leconte to be found in wheat. Tribe 3, Psoinij con.^'usts of 
insects of large or moderate size, luiving the head projuineur* The 
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specimen figured, Folycaon Stoittii^ was sent to Mr, 
Ulke, Irom Fort Tejon; of its habits, liowever^ notMng is 
known., 

Aa tlie first part of Dr. Leconte's valuable classification 
ends liere, aiid tlic second part lias not yet been pub- 
lisbed, t]ie arran^Q-ement of tlie families^ &C.5 is continued 
from Dr. Lecoute's list of tlie Coleoptera of ^Tortli Americaj 
i)art Ist^ published by the Sniithsonian Institution, taking, 
iiowever, only such lieetles as may be interesting to the 
young entomologist, from (hither their habits or their food. 
The fmnlj Tenebrionidm consists of insects generally of an oblong 
or ovate form, depressed or bnt slightly elevated, having the thoras 
square or trapezitbrm, and as broad beliind as the base of the wing- 
cases (Westwood). Some of these insects are found in w^heat, others iu 
decaying vegetable substances, in Ihnjii (Boleti), and under bark oi 
. trees. -Ilie larva o f our native Oentronopus calcamtits (lo9)(Lec.) 
inhabits .black-oak stumps j the pupa state lasts only about 
two wrecks (Horn). Thecolor of tlie beetle is black. The 
larva of Xylopinus saperdoidcs (IGO) (Lec.) also inhabits 
black-oak stumps; and the beetle, which is of a dark 
brown, color, has been taken Ironi under the bark of ^ 
trees in midwinter in Maryland. The well-known 
meal-worm is merely the larva state of a black beetle, Tenehrio 
mo?ifor,(lGl)wliich frequents bake-houses^ corn-mills^ 
aiid gianaries, where it does much- injury by devouring meal, 
Homy bran, &c.; it is also very destructive to ship-biscuits 
packed in casks, which when opened are found to be eaten 
through by these larvae and beetles. The larvai change 01 
shed their skins several times, and are about an inch in 
lengthy of a cylindrical and linear form, very smooth and 
glossy, and of a yellowish orange color, The pupa is formed 
without the larva previously making any cocoon, and the perfect inseet 
comes forth in about six weeks, more or less, according to the heat of 
the weather. These meal worms are bred by bird fanciers in Europe in 
close earthen or metallic vessels containing stale bread, flour, &c., &e., 
for the purpose of feeding nightingales, &c., and in this country would 
be an excellent change of diet tor caged mocking-birds. Mr. Curtis states 
that an allied species, Tenehrio ohscurus (162) (Lec), probably does more 
damage than the above-mentioned insect, as the Tenebrio 
^waZiior prefers damp and damaged flour; whereas 1\ obecwus 
Prefers that which is dry and sound. This insect is found in 
J ifc.:2l^> all three stages of larva^ pupa-, and perfect insect at the same 
^ time. The European beetle, Uloma cornuta^ is said also to be 
grain-leeding in its habits, and to be found in bake-houses 
in London, Oar native species, Uloma culmaris (163) and imprmaj 
wei* taken under the bark of trees in ^RLirjIand, in spring} 
both of tliese beetles are of a brown color, Boletotherus {Bokto- 
pliagus) eormttus (104) (Lec.) was found in fungi in 
Maryland. liopoleepfiala Ucornis (165) (Lec), so 
called from the two horn-like processes on the head 
of the male, is aveyysmall, metallic green-colored • 
beetle, yery common in Maryland, under bark of 
trees or in Boletiy in the spring. Bypophlwits paral- 
ellus (160) (Lec), a \^xj small brown beetle, was 
found in passages and holes, gnawed under the 
bark of pine, in Maryland, Selops micans^ (167), a medium size, or rather 
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large beetle^ of a beautifiil metallic greeu and bronze colorj was takci] 
• from under the barkj or in decayed ca^dties of oak trees, 
in spring. These beetles were frequently found collected 
together, to the number of eighteen or twentj-, in one hole. 
Many of the family, CisteUdcv^ are found upon flowers or 
leaves, or in hedge rows ; their larvje axe said to reside in 
rotten wood. The larva of the European species, Cistela 
ceramboideSj was found in oak, in the month of 
• March. Our common species, Cistela sericea (ICS) ig7. 
(Say, 2, p, 159), is very common in Maryland, on flowers in late 
summer and autumn, The insect is of a brownish or clay color. 
^The Lagriidcdlve^vib the head and thoi'ax couvsiderably narrower 
than the wing-cases, wliich are of a soft and flexible consist- 
ence. The insects are found in Europe in woods and hedges, 
or upon various plants. Like the cantliarida^, their bodies 
are soft, and their motions, when on the wing, are active, although 
they creep but awkwardly; when disturbed they arc said to j^ossess the 
power of counterfeiting death.* Lyonnet states that the larvue of the 
Emropean species, 2/a<7na hirta^ is found under dead oak^ 
leaves, on which it feeds. Our luiti^'c species, A ntliomacra aenea 
(1.69) (Lee), was taken on flow^ers. The larvae of the iamily 
jpyrocfiroidw are generally found under the bark of trees or in 
rotten wood. The Eui'opean spe(nes, P. coccinnea^ (I'J'^^)? is found 
under the bark of birch and in the trunks of decaying oaks, 
The imago of our native species, Pyrochroajiahellata ( 170) (Lee), was taken 
in jlowers. The wing-covers or tliis beetle are of a black color, Avhile the 
thorax, head, and feet are reddish. Wcstwood atates that our species 
Pyrochroa dendroides {Woi^t)y I)^^ cmiadensis (171) (Lee), 

is extremely rare in Korth America, and was found by Messrs. 
B. and C. Lewis in lilay, beneath the bark of Jimplc trees, of 
which the cross-w\ays of the great Huron road are made. The 
males are distinguished by tlieir beautifully plumose antemiie. 
Oneof the lamily, AMhicidWj JS^oto^mts rnonodon (1 72) (Lee)? 
is a small beetle of very renuirkable Ibrui, having tlic Irout 
p?^rt of the thorax projecting !somewhat like n bhnitcd horn over 
the head ; this peculiarity is not coniincd, as in some 
of the LameWcorn beetles, to the male alone. This in- 
sect is of a blackish color, with red thorax, and was 
taken plentifully on the flowers of cotton. The Melmi- 
dnjini reside chiefly under the bark of trees; the larvae 
of Synchrva punctata (Lee) (173), Melandryaumhrina (Mels.)5live 
in rotten oak stumi)8, and tbe i>upa state lasts alK>ut a week 
(Horn). The beetle is of a brown color- 
Insects of the family iI/orc?eZ/Ma? have the body elevated, and 
arched with their heads inserted very low; in habits they are 
active, fly with ra]>idity, and leap well- The larvjc of the Euro- 
pean species, MordeUapiisilla,, (174), is found in the stems of the 
Marruhium viilffare, or horehound, feeding upon the medullary 
substance,' the pupa is formed in Jujie, and the imago in July. 
Our native bd^cigBj Mordella octopitneta ta^ (174 ), is taken on flowers 
in Marylafiid, and is a small beetle of a black color, beautifully /^7^ 
variegated and marked with yellow. i'^- 

The family MMpixohoridm are probably parasitic in their habits, as the 
European species. RhipipliortiH paradimm is said to inhabit the nests of 
the common wasp ; hence Latrielle observes it has beon inferred that it 
subsists in that Bitnation in the larva state, and is luobably nourished 







102 



AGRICULTURAL REPORT. 




by tlio >vasps as their own offspring. Westwood also states that the 
larg'CT spcciineiis, wliich are much more rare than the smaller - 
onc^s, are miilbrmly found ouly in the cells of the female wasps. 
The larvte of another European species, himacidatus^ (175) 
reside in the roots of the iiek\eTyngofE)yngiiimcam2J€streJj\^^^^ 
is perforated iu the center; it'is not, however, im])ossible that 
tho.sc hirviTi may he ])arasitic on some larva, rcsidinj:? in such 
situations. When full srown it works its way out of the root, 
and i'orius a peduncuhited cocoon the size of a nut, attacked 
to the stem of tlie i>lant. Our native species, lihijn- 
phorus iSof^i (175) {LQi\),hicolor (Say^ 2, p. IGo)^ is 
rather common on flowers. 

Th(^ i'amily StyI()pi(](c^{llG) contains only very small 
insects, wliich,' at the lirst glance, do not appear to 
belong to the Ooleoptera, or beetles, at alL These 
insects arc of a dark or black color, and are ])ara- 
sitic on bees and wa-sps, between the rings of the ^^""T^ 
abdomen of wliich their larvre, according- to Leuiiis, i7c. 
run about or spring like Podura (spring tails). The perfect insect has, 
however, been observed to work its way out of the bodj' of the bee, on 
or in which it had formerly resided. 

The family Mcloidcc is distinguished by the head being 
behind llie eyes, and then suddenly narrowed into a small neck, 
the claws of the tarsi which are bilid (cloven in two). These 




dilated 
and by 




insects 

are much variegated in their colors, and generally of moderate size; 
some, however, are quite large; in the larva state they subsist upon 
veg<^table substances ; a few, however^ are parasitic upon other insects 
in tlie larva state. A i)ortion of them counterfeit death when alarmed, 
while many emit a thick yeUowish fluid irom the ai^ticulations of the 
legs, &c., of an unpleasant scent. Many of these beetles possess strong 
vesicatory powers, and arc em])loyed externally for the 
imri)ose of raising blisters. Our^^native species, Meloc 
angmticoUis (177) (Say, ii, p. lOG), or ^'narrow- necked oil bee- 
tle/^ (Harris, p, 340) is of a steel blue color, and found on 
batter-cups in the autumn; it has likewise been taken 
fon the leaves of the common potato. Westwood states 
that the I'emales of an European Meloe burrow into the 
earth, and there deposit a large mass of yellow eggs,' 
agglulinated together. The larvae when hatched are 
exceedingly active iu their movements, and attach them- 
selves to Hies, bees, &c., which, it is said, they suck. Latrielle suggests 
that these larvie mount upon the bodies of bees, &:c., in order to be car- 
ried by them into their netsts underground^, where they feed upon the 
food laid up as a ftt ore for the youn'gbees; this opinion has also been 
adopted by ICric^hson and Brandt, but Westwood thinks that all these 
authors neglect the fact that the larva^, are also found upon Syrphidw 
ami Mmcidco (two-winged flies) as well as upon bees. Leunis states 
that the female, in the S])ring, lays at intervals of two to three weeks 
her numerous eggs in a hole in the ground^ which she excavates in sunny 
places; after four or five weeks the young are hatched, of ayellow color, 
and strikingly resemble i5eas. They then creep to the flowering plants 
which are visited by tbssorial or digging wasps and bees, also by two- 
winged flies, that are themstilves also parasitic in the nests of Hymenop- 
teroits insects, and fasten themselves to these insects. The perfect bee- 
tles crawl slowly on the, ground or among tlie herbage. Tigrania (Horia) 
^anguinipcnnis (178) (Say, 2, p. IGO) is somewhat rare in Maryland. 
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Westwood states that tlio larva of a South Amcricaii spccieS;, 
Soria maciilata^ dQ^tvoj^ the larva of a ^vild bee (Xylocopji), 
\?hich inaJiCft its colLs and deposits its ogfjs in the trunks of trees. 
It has beeu conjectured that tlic liU'va of tlie Eoria feeds 
upon the stores of Ibod l^xUl up lor the larva of the Xylocopaj 
and which is cousequemly starved to death, ^ 
3Iacrohasis Fahricii (170) (Lee.), J^Jjncautaor Cantharis cinerea - 
(Harris, p. 13S), is exceedingly common, and feeds on the 
ioliage of honey and common locust, wild indigo, potato, 
English bean, &c., <tc. It also has been accused of injuring 
the youiiff fruit of tlio ap])le. The ixalect insect of a 
grayish ash color. Tlie c^;y' is deposited in the ground by i^o. 
the female, and luttchos. iu about a inonlh; the larviX) live under 
giwmd on roots, while the ])errect beetUis, during the summer at 
night or in cloudy weirLii(*r, devour the folitigc ; daring the day-tune tlicy 
bury themselves in the groni.d oi* hide under leaves, moss, grass, &c., 
> eating mostly iu the mornings and evenings. This species 
•'^ of bcctlo is said to bo exceedingly destructive iu Massachu- 
setts, 

D^,^^ The black Caut.haiis, or Blister-tly, Bjyicavla pemh 
rf\ \\^s]/lmnica (.1 80) CmvlhaviH aiyaia (Harris, p. 139), devours 

thefoliageof t.h(*.})olaton]ui various Howei's, such, 
as the CUiin.a-aster, and is very abundiint iii 
the flowers of the golden-rod (Solidago), Fyjyicauta cinerea 
(Lee.), (181) Cantharis marffinnfa (Harris, p. 117), or the 
'^margined cantharis," so called from the light ash-colored 
margin around the wing covers, devours the foliage of the 
clemafia and butter-cup, n^ostly near the ground. IJpicanta 
fGantharisJ ritlata (t81i) (Harris^ p. 137), or stri])ed Can-, 
thariR,isof a yellow orange color, having two black, loii- lai. 

giiudinal stripes on ea.ch wing cover; it destroys tlie foliage 
'-■^of the potiito an<l othoi' vegetables ; it also is very destruc- 
tive to various llowi^rs. .Epkania Htrujom (Leo.) (183) was 
found in t^M.uUh (';uolin;i, i*aling holes in the fiosvinsof cottom 
.Poniphopm ( ijyita) Acnva (IS l) is of a dark color with some- 
thingofa nu^lallio, lustre, and wastakcm in Mary- 
huul in May, as if \vasju.s{ emerging from the earth. 
The larva of the European si)ecics of Zoniiis (185) 
is said by Lalrielle to inhabit. the nests of certain 
bees in the spring. Our native ZoniiiH Kemogna- t 
thaj airipennis (1^5) was taken on flowers in Mary-/r 
land. The wing eases of this insect are of a dark I 
or blackish color^ while the head, thorax, and part of / 
the legs are red. . 
Of the hubits^ of the fandly Ccphaloidw little is laiown. Our native 
C(!'l)haUm\ leptiirUfcs {ISi)) (Lec.) was taken on iloworsj 
the insect is of a dirty biov/n color. 

The family, OedemerUkv^ (1S7) often have the body 
long and naVrovx^, with the wing cases broader than 
the head and thorax. They frequent flowers, espe- 
cially those of theumbellifera^ They tly with agility,^ 
but, when walking, their motions are rather slow. 
Our trativo species, Nucerdcd mclanura (Lec.)j (1^7) 
Oefhmera apicalis (Say, li, p, CGI), is of a red color with the ends of the 
^'iug cases black. Tlie perfect beetle was taken on flowers. 
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Th e Mycter idco will be passed over, as their habits are not yet kno wsi ; the 
perfect insects, however, have been taken on the leaves of shrubs and 
troos. Little has hitherto been known also of the habits of the Fythim. 
The European species, Fyiho depressus^ (188.) is found under the 
bark of pines in Sweden. Oiu* native species, Pytlw americmus, 
(189), was found in Maryland, under the bark of pine trees, ui the 
month of March, in the nests or oval cocoons of the liliagiim line- 
atum, where the larva or pupa of the EJutfjiwn had evidently been 
devoured, most probably by either the larva or the perfect 
189. beetle of the Fytho. These last-named insects were perfectly 
fresh, as if only just emerged from the pupa state ; at least twenty speci- 
mens were taken from one pine log at the same time ; and, although all 
the other logs in the newly cleared field were carefully examined, and 
almost all had the cocoon of the lihagiwn under the loose bark, not 
another Pytho could be discovered. As the first ])art of .Dr. Leconte's 
list of the coleoptera of the United States cuds with the Pythidae, and 
the second part will probably be published shortly, in which the arrange- 
ment of the families, names, &c., &c., of many insects will doubtless be 
changed, it has been tbought advisable to defer finishing this paper 
until the publication of that w^ork by the Smithsonian institution. 

PAET II. 

The following is an alphabetical list of some of the principal vegetable 
and also animal sabstances, either frequented or injured by beetles, {Co- 
leoptera,) with the names of the beetles frequenting them : 

As it would occupy too much space, in this necessarily brief list, to 
enumerate all the vegetable and the animal substances injured by the 
beetles already mentioned; it may be necessary to state that such only 
are named in this list as have been already spoken of in Part I, and are 
either the result of personal observation, or are quoted from the best and 
most reliable authorities. 

Ants" Nests : 

Insect, Scydmcenidoe, partly, (21,)* found in. 
Insect, PselapUdoe, partly, (22,) found in. 
Insect, Claviger foveolatus, Europe, (23,) found in. 
Insect, Ilutrini^ minute species, Europe, (27,) found in, 
Ajpple, (Pyetts Malus :) 

Larva, Lucanm davia, (51,) wood. 
Insect, Sevica iriooior, (04,) foliage. 
Insect, Macrodactylus suspimsus^ (G5,) foliage. 
Insect, Laehnosterna quercma, (07,) foliage. 
Insect, Laehnosterna micans^ (08,)'foliage. 
Insect, Laehnosterna hirticula, (01),) foliage. 
Insect, llolotrichia crenulata, (70,) foliage. 
Insect, TrichenUs tristis, (71,) Ibliago. 
Insect, Folyphylla variolosa, (72,) foliage. 
Insect, Osmoderma seahra, (85,) foliage.? 
Insect, Osmoderma eremicola, (86,) foliage.? 
Larva, Biccrca divaricala (91,) eats wood. 
Larva, Chrysohothrisfemorata, (97,) eats wood. 
Larva, Alaus oculatus, (107,) eats wood. 
Larva, A laiis my ops, (108,) eats wood. 

" Tbe uuniXjera iu parontlieses refer to Part I, of tlia paper. " 
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Larva, Amphycenis McaitdatuSj (15G,) eats wood. 
. In^mty Macrobasis fabriciij (179,) injures young fruit. 

Apricot :) 

Invsect, Cetoriia Mrta^ Europe; (81;) flowers; eats nectary. 

ASH5^(FeAXINUS:) 

Insect; Xyloryctes aatyrus^ (78,) taken near root. 
Insect; Dyiiastes tityrus^ (80,) taken on root. 

ASTEB; CgiNA : 

Insect; JSpicaiita j^ennsylvanica^ (180;) eats flowers- 
Aquatic Plants : 

Insect; HydropUlus ^imtSj Europe; (13,) eats foliagC; &c. 
Bacon : 

Larva and Insect; Dcrniestcs lardariuSy (49.) 

BABK OF Trees : 

Insect; FselaphidWy some, (32,) found under or feeding upon. 
Insect; Stapliylinidce^ (25,) found under or feeding upon. 
Insect; Sisteridce^ (27;) found under or feeding upon. 
Insect; Nitidulim (32,) found under or feeding upon. 
Insect; Ipinij (34,) found under or feeding upon- 
Insect; Trogositidcej (35,) found under or feeding upon. 
Insect; Trogosita matiritanica^ (35,) found under or feeding upon. 
Insect; GolydiidcCy (37;) found under or feeding upon, 
Im^ct^ Aulonium paralellopipedimj (38;) found under or feeding 
upon pine.. 

Insect, Sylvamcs UdentatuSj (40,) found under or feeding upon 
cliestnut ■ 

Insect; Naimhvm deniatus^ (42,) found under or feeding upon. 
Insect; My cctophagidm^ partly^ (44;) found under or feeding upon. 
Insect; EucnemiH ammnicornis^ (100,) found under or feeding upon. 
Insect, Melanotiis communis^ (H'l?) fonnd under. 
Insect; Zcnoapicea^ (11G>) found under or iecdiug upon. 
Insect; ElUchnia cormscay (125,) found under, 
liiseet; Gymatoderci imdiilata^ (133,) ibund under. 
Insect; i^^^t^ocferwfif nigripes^ (139;) found under. 
Insect; Fseitdo derm icJmeimonem^ i^^^h) fonnd under oak. 
InrnQtyCupes concolor^ {^^^)) found under or feednig upon. 
Insect; Tmebrioidcv^ partly^ (159,) tbund under or feeding upon. 
Insect, Xylopimis saperdoidetij (IW),) found under or feeding upon. 
iRsect; Melandryidce^ (173,) found under or feeding upon. 

Barley, (Hordeum :) 

Insect; Zabrm gihhiis^ Europe, (8,) grain. 
English Bean, (Vicia Faea :) 

Insect, Macrohasis falriciij (179,) foliage. 

Beech, (Pagus:) 

Larva and insect^ Trogosita duUa^ (30,) in nuts. 
Larva, JDicerca divaricatay (91,) wood. 
Larva, Agriluts viridiSy Europe, (102,) wood. 
Larva, Ptilimcs pectinicornis^ Europe, (153,) wood. 
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Bees: 

Lar^'U; (TZm, (ISd,) destroys larvsQ, 

Larvaj Clems apiariuSj Eiu^opc, liivc bee, (13G.) destroys larm 

Larva, C?e?'Z£6^ akoarciis^ Europe, mason boo, (i:i7,) destroys larvse, 

Larva, Sfplo])id(u^ Europe, {17G,) iu body. 

Larva, 2Ieloe^ Eiux)pc, (177,) parasitic on. 

Larva, IIoriada\ Europe, Xylocopa^ (178,) <lcstroys larvie. 

Larva, ZonitiSy Europe, some of larniJy, (iS^,) in nest. 

XiENEFICTAL. (See PllEDACEOUB.) 
BlRCII, (BeTULA:) 

Larva and Insect, Fyrochroa cocolica^ Europe, (170,-) under bark. 
Blaciojeery, (EuBcrsO (Sec aI;^o Biia3iele, IUspbeuby, etc.) 
Larva and Insect, Byturus^ Europe, (4G,) liower and fruit. 

BoLETL (Sec also Fungi.) 

Insect, TencbrionUlcc^ some, (150.) iouikI in. 
Insect, IIoploGcphala hiconiis {IGo^) found in. 

BoNESv (Sec also CAErvio^sr.) 

Insect, Adoloiis Jdrtus^ (20,) found on bones, Alammotli Cave, Ky. 

Books: 

Larva and Insect, Dermcstirlcc^ partiy, (15.) destroys, 

Lar^^a and Insect, 2\Ulnus pcctinicornu) Europe, (153,) destroys. 

Bran. (See also Elouu, etc.) 

Larva and Insect, Tcnebrio molitor^ (K^l-) 

Bread : 

Larva and Insect, Trogosita ')nauritaiiica^ (35.) 

Larva and Insect, K^iiodrcpa pcmiceaj ( Anobium^) (152.) 

Larva and Insect, Tcnebrio molitorj (161*) 

BiSGuiT, Ship : 

Larva and Insect, Sitodrepa panicca (152.) 
Larva and Iiisect, Tenehrio moUtor^ (101.) 

BuTTERGTJP, (IlANUNCULIJS :) 

Ixisect, ^[eloe angusUcolHs^ (177,) foliage. 

Insect, JJpicmita cinerea^ viargincda^ (1^1;) foliage. 

Oantiiarides, Dreed : 

Larva and Insect, Sltodrepa panicea^ (152.) 

Carcasses. (See Carrion.) 
Cayenne Pepper : 

Larva and Insect, liiiodrepa panicca^ (152.) 

Caterpillars. (See also Predaoeous.) 

Larva and Insect, Galosoma calidum^ (3,) destroy. 
Larva and Insect, Galosoma scrutator^ {A-) 
Insect; BiljjhidcCj partly, (IG.) 

Carrion : 

Larva and Insect, SilpJiidw^ some, (16.) 

Larva and Insect, Ncerophorus margiuatus^ (17.) 

Larva and Insect, Necrophorus amcricamis^ (18.) 
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Carrion; 

Larva and Insect^ l^fecroiMla peltata^ (19.) 
Larva aud Inseet, StaphyUnidw^ some^ (25.) 
Larva and Insect, CreopJdlus vUIohuh^ (2C.) 
Larva and Insect^ EisteridcOj P^^rtly, (27.) 
Larva and Insect^ NitidulidWj pnrtly, (29.) « 
Larva and. Insect, Nitidulini^ partly ^ (32.) 
Larva and Insect^ Stelidota (jeniinatay (33.) 
Larva and Insect, Dermestidw^ pj^rtly, ( io,) 
Larva and Insect, IVo^/wJo?, partly, (08.) 
Larva and Insect^ Keorohia^ ICnropo, (IW.) 
Larva and Insect^ NecroUa violaceous ^ {lA-L) 

Cereals. (See Wheat, etc) 

Cedars, (Juniperus:) 

Insect^ Sandalus^ {117 j) affects. 

Cheese : 

Larva and insect, Gorynetes rufipeSj (143.) 

Cherry, (Prijnus Oebasus : ) 

Larva, Lucanm dama, (51,) wood. 
Insect, MacTodaetijlm subspinosns^ ((55,) foliage. 
Insect, LaclmoHterna fuRca^ (07,) rolias<>. 
Insect, Ijachnostenia rfvicans^ (08,) ibliage. 
Insect, Laclmosterna liirtlcida^ (09,) foliaj^o. 
lnf^QX)tyI[olotri€hia crennlata^ (70,) foliage. 
Insect, Triehestes trisUSj (71,) folias'Cp 
Insect, FolypliyllaTariolom^ {Tl^^ Ibliage. 
Larva, JOynmtes tityrm^ (SO,) decaying wood. 
Insect, dsvioder7)m eremicola^ (80,| foliage/? 
Larva, Dicerca divaricata^ (91,) wood. 

Chestnut, (Castanea vesca :) 

Larva, (prol).,) Syhamts bUlcnlaiii^^ (10,) bark; wood. 
Larva, Ortfmtethus in/uscatusj (lU.) 

China Aster: ' 

Insect, E^icmUa { ^^^'''"'''^ } (180,) llowoi 
Clematis : 

Cork : 

Insect, Demestcs vnlpimiii (?), Europe, (iS.) 
Corn, Indian, (Zjsa Mays.) (See Maize.) 

Collections of If atural History. (Sec iilso Funs, FjjATnBRS, etc.) 
Larva and insect, Dermestcs canimis^ &c,, (-18.) 

Cotton, {Gossypidm HERHACErM:) 

Insect, Colastus semiteciiis, (30,) in flowers and d(;caying bolls. 
Insect, CarpopMliis hcmyilerwt, (:51,) in ilowcrs ninl decaying bolls 
Insect, Sylvamis quadricoUis, (41,) in llowora uiul decuyinj? bolls. 
lasGct, Euryomia inclanchoUm J (83,) Rap ol" boll and ilower. 
Insect, i ^f^rhipis inda, ) ^g^^j ^^^^ andliower. 
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OOTTOI^, (GOSSYPIUM llERIJACEUir :) 

{ WkS^'''^'' } frequents, nower. 
Insect, Chauliognaihis PennsylvanicuSj (129,) frequents flower. 
Insect, Chmliognathus marginaUis, (120,) frequents flower. 
Insect, ITotoxim monodon, (172,) frequents flower. 
Insect, Bpicauta strigosa, (183,) destroys flowers. 

Decomposing or Decaying Vegetable Matter. (See Vegetable.) 
Decomposing or Decaying Animal Matter. (See Carrion.) 
Decomposing or Decaying Wood Matter. (See Wood.) 
Dung and Dunghills. (See Manure, Exorejients, etc.) 
Elder, (Sambucus Canadensis :) 

Insect, Macrodactylus subs^inosiis, (65,) frequents flowers. 

Elm, (TJlmus :) 

Insect, JjacJmosterna fusca, (67,) foliage. 
Insect, Laclmosterna micans, (08,) foliage. 
Insect, Laclinosierna Jurticula, {(>d,) foliage. 
Insect, MolotricMa C7'enulata, (70,) foliage. 
Insect, Triehestos tnstis, (71,) foliage. 
Insect, Folyphylla variolosa,' (72,) foliage. 
Insect, Areoda lanigcra, (77,) foliage. 
Larva, Synox-ylon basilarc, (155,) wood. 

Eryngo, (Eryngium Oajvipestrb:) 

Larva, EM]^i])horus hmaciilatus, Europe, (175,) roots. 

Excrejients of IIereaceous Anuials. (See also Manure.) 
Larva and insect, Sphceridiidaj, some, (15.) 
Larva and insect, Ilisterida}, partly, (27.) 
Larva and insect, (Jantlwn loevis, (54.) 
Larva and insect, Phanceus carnifex^ (55.) 
Larva and insect, Aphodiini, (56.) 
Larva and insect, Qeotnqjes spUndidiis, (57) 

Feathers. (See also Collections op Natural Hiseory, Furs, etc.) 
Larva, Dermestido!, (45.) 

Fish Spawn: 

Larva and insect, JDytiscidce, some, (11.) 
Fish, Dead. (See also Carrion.) ' 

Insect, SilpJiidcc, some, (10.) 
Flies: 

Larva, MeloidcCj Europe, (177,) parasitic; attaeliad to body. 
Flour: 

Lai'va and insect, Ptimts fur, Europe, (150.) 
Larva and insect, Tenehrionidcc, some, (101,) moist and damaged 
• Larva and insect, Tenehrio mGlitor, (101,) moist and damaged. 
Larva and insect, Tonebrio obscurns, (102,)dry and sound. 

Flowers : 

Insect, Lebice, (6,) frequent. 

Insect, iStaphi/linidce, some, (25,) frequents. 
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Flo wees: 

Insect J Colastiis semitectuSj (30^) frequents flowers of cotton. 
Insecty CarpopUlus hemipterits^ (31 frequents flowers of cotton. 
Insect; Nitululidw and N'itidulinii^ some, (32^) frequent. 
Insect; Byturm tomentosus, Europe, (40^) destroys blaclcberry and 

raspberry flowers. 
Insect; Byfttncs nnicolor^ (40^) frequents. 
Insect^ jUiilirenus varius^ (50,) frequents. 
Insect; Macrodactylus subspinosmj (65;) destroys. 
Insect; Getoniinij (SI;) freque]its. 

Insect, BiipJioria mclancliolica^ (83;) frequents cottoU; &c. 
Insect; BiiprestidWj soniC; (S9;) frequent. 
Insect; ThroscidcVj (I'^'J'?) frequents. 
Larva, Melanot^s communis^ (114;) destroys roots. 
Insect, Cyphon^ (121j) frequents. 
Insect; Iajgus^ EuropC; (122;) frequents umbellifcra^. 
Insect; GhauUognathiiSj (129,) frequents. 
Insect; TelephoridcVj Europe, some, (130,) frequents. 
Insect; Malachiidco^ (131.0 frequents. 
Insect; Gallops ^-maculatus^ (li^l?) frequents. 
Insect^ Gleridcvj somC; (132,) frequents, but probably feeds on otlier 
insects. 

Insect, Necrohia molaceuSj (144,) frequents, but feeds on otlier 
insects. 

Insect, Cistelidce^ (IGS,) frequent. 
Insect; Pyrochroa Jlabellatay (170,) frequents. 
Insect, Notoxus monodon^ cotton, (172,) frequents. 
Insect, Mordella octoptmctata^ (174,) frequents. 
Insect, Jihipipliorns Sayij (175,)lrequents. 

Insect, U^icauta { ^3^''''''''* } (180,) destroys. 

Inflect, Bpicauta vittata^ (183,) destroys. 

Insect, Upicauta strigosa^ (183,) destroys cotton, &c. 

Insect, Zonitis atripennis^ (185?) frequents. 

Insect, (Edem€ridWj'Em'0])e^ (187,) frequents especially umbeUiferae. 

Insect, Nacerdcs melamcra^ (187,) frequents. 

FoEEST Teees. (See Oaic, Maple, etc.) 

Feuit Trees- (See Apple, Peach, etc.) 

FuKGi : 

Insect, StapJiylinidcv. some, (25,) found in fungi. 
Insect, CarpopUlus nemipterus^ (31,) found in minute fungi on cot- 
ton and maize. 
Insect, MtiduUnij somOj (32;) found in. 
Insect, Golydiidco^ some, (37,) found in. 
Insect; Gryptophagidcc^ (44;) found in. 
Insect, Mycetophagid(u^ (44,) found in. 
Insect, Gconocara oculata^ (151,) in puff-balls. 
Insect, JEndecatomtis rugosm^ (1^4,) found in. 
Insect, Tenebrionidm^ some, (158,) found in. 
Insect, BoUtotherus comutus^ (1<>4;) found m. 

Fixes.: 

Larva, BermestidWj (45.)^ 

Larva, Bermestes lardarkiSj &c., (49.) 

Larva, Ftinus fur, (150.) 
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GiNGERj Dried Eoot, (Zinztber Offioikalts ;) 

Larva, Mtodrcpa jmnaccay (152.) 
Grain in Granaries. (See also Wheat, Maize, etc.) 

Larva aud insect, CarahidcCj Europe, some, (3,) injure grain, &c. 

Larva and insect, FterosHchUii^ Europe, (7,) injure grain, &c. 

Larva, Zahrus gihbus^ European, (8,) roots and shoots. 

Insect, Zahriis glbhiis^ European, (S,) injures grain. 

Insect, Awiara,\soine, (9,) injures grain. 

Larva, Trogositida\ (35,) injures grain. ^ . 

Larva, Trogosita Mmtritamcaj (35.) injures grain. 

Larva, Trogosita duMa^ (3G,) injui(^s grain. 

Larva, Sijlvanus Surinamcnsis^ (30,) injures graiii. 

Larva, Agriotcs scgeUs^ I^uro])e, (113,) roots. 

Lai^va, Fiiimsfitr^ (150,) grain. 

Larva, Bitodrcimpanicea^ 0^^?) gTain. 

Larva, Vloma^ Europe, (103,) grain. 

Golden Rob, (Solidago :) 

Insect, BrirMpis inda^ (84,) frequents flowers. 



Grape, (Vitis :) 

Larva, insect, Stdidota gemmaia^ (33,) in fruit injui^ed by curculio. 
Insect, MacrodactijUts subs])uiodtiSj (05,) fruit and foliage. 

1 AnoZla } 

Insect, Aiiomala varlans^ (73^) foliage. 

Insect, Felidnota imnotaia^ (70,) fruit and foliage. 

Grasses, (G-RAMiNiiB :) 

Insect, Marpalits caUginositSj (10,) seeds. 
Insect, Bryaxis^ (24,) found on swamp- grass. 
Larv^a, Macrodactylus subspinostiSj (05,) on roots. 
Larva, Lachnosternafnsca^ &o.^ (07,) on roots. 

GuBi, Sweet j Liquid Amber: 

Insect, Xyloryotcs satyniSj (78,) taken near root. 
Hazel, (Corylus :) 

Insect, Diclielonyclia hexagona^ (GO) foliage. 
Insect, Dichelonycha linearis^ (GO,) foliage. 
Insect; Dicliclonycha subvittcUa^ (00,) foliage* 
Insect, Tracliys fBrachysJ minnta^ Europe, (105,) foliage. 
Larva, FtiUniis peoiimcorms^ Euroi)e, (153;) wood. 
Hemp : 

Larva, LaeinopUcctts modestusy (43;) in seed. 

Herbaceous Roots. (See also Grass, Vegetable Eoots, etc.) 

Lars'a, LacJmostcrna fusca^ &c., (07,) injures. 
Larva, IJrirhipis inda^ (84.) 
Larva, IJlater obscitrus^ Europe, (110.) 





Larva, Mclanotm oommimis^ (114.) 
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HEE13AEIXJM : 

Lan^a, Ftinufi fur, Europe, (150,) dried i^lants. 
Larva, Sitodrepa panicea, (.152,) dried plants. 

HiCKOEY : 

Insect, Cotalpa lanirjera, (77,) foliage. 
Larva, Dieerca, lurida, {\y3,) wood. 
Larva, Synoxylon hasilare, (155,) wood. 

Hides. (See Skins, Ftjes, etc.) 

Honey Locust, (Gleditsciiia Tueacantiios.) (See Locust.) 

HOEEHOUND, (MAEEUBIUM :) 

Larva, Mordclla puftilla, iOurope, (171,) in sfems. 
Wild Indigo, (Baptisia :) 

Insect, Macyohasis {'^ll^cl^^^' } {^'^V ^ohago. 

Beied Insects. (Sec Collections oi'^ Inatueal IIistoey, etc.) 
Locust, (Eobinia :) 

Insect, ErirMpis inda, (81,) sap, 

Insect, Aginlus cgcmi.s; (10;{,) Ibliag-c, 

Insect, Macrolasis | J (ITO.) 

Insect^ Macrahash | ^J^^^j!^^/' } (179,) lioney locust. 

Maize, (ZeaMays:) 

Larva, Omopliron laUatunij (2,) destroys yoniig X)lants- 
Larva, Coltutm smltcctu^s^ (;U)j) in decay ing seeds. 
Larva, CarpophiluH heiffiptcrus^ in decaying seeds. 
Larva, JpsrqtuulrlHignatus'^ bunows in sweet com. 
Larva, Trogimia (hihui^ d^c,, {30,) f:;Tain, 
Larva, KSi/franus fSvriuamrusis^ (MO,) grain. 
Larva, JSijtvanus (puidricollisy (4J,) g^raia. 
Insect, j\lacro({ac(i/lt(S'' .sftb^piiumLSj '((J5,) Jbliago. 
Insect, I'Jrirhipis^hulaj (8J,) sap, 

MANUllE. (Sec also J^XCnil'^^ilJONTS OV IlEnBIYOllOUS ANniALS.) 

Larva, inBCct, Gunihon kvrh^ (54.) 
Larva^ iiisecit, PhdmvuK carnijer^ (55.) 
Larva, insect, AiihotUm jimciariUH, (5(5.) 
Larva, insect, (kolrupes sptcndidius, (57,) 

Maple, (Acer :) 

InKse(Jt, LaelinoHterna fmca^ (07,) foliage. 
Insect, Lachn(hHiernainumi}i^ (08,) ibliage. 
LiKsecit, Lacknmtcrna hlrtimki^ (0!),) Ibliaffc. 
Insect, Holotnchia crcnulata^ (70,) Ibliagc. 
Insect, Trichestcs tristis^ (71,) Ibliago, . 
Insect, Pohiphylla variolosa^ (7li,) Ibliage. 
Larva, rtiliniis pecUniconiiSy Etirope, (153,) wood. 
Larva, ruroehroa thmdroidcs. (171,) nnder bark. 
Larva, Dondroides can ad ensiSj {171^) under bark. 

MioAL, (See also Flour, etc.) 

LaTva, Ptinns fiir^ Euroi)e, (150.) 
Larva, TenebHo molitor^ (1.C1.) 
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M'EAT : 

Larv-a, Dennestcs larHmnus, (49.) 
MOLLUSKS : 

Larva, Ilydroj)Jnhis pkmis, Europe, (13,) aquatic moUusks. 
Larva and insect, Lampyriuu), Euroi)e, (127,) terrestrial moUusks. 

COLLECTIOIfS OF NATL'HAI. HISTORY, (See OOLLEOTIONS, ETC.) 

Nayal Timber. (See Timber, O.uc, etc.) 

KUTS. (Seo IlAZEL.) 

Oak, (QuEECL^s :) 

Larva, Lucanus dama, (51,) wood. 

Lar^^a, Flatyeenis qucrcvs, (52,) wood. 

Larva, Fasmhs cornutus^ (53,) wood. 

Insect, Macrodactifhis suhspinosus^ (G5,) foliage. 

Insect, Lachnosternafuscuy (G7,) foliago. 

Insect, Laclmostcrna mioam, (08,) foliage. 

Insect, Lachnosterna kirticula, (09,) foliage. 

Insect, Solotrichia cremilafa, (70,) foliage. 

Insect, Triclmtes t7-istis, (71,) foliage. 
■ Insect, Polijphylla variolosa, (72,) tbliage. 

Insect, Cotalpa lanigera^ (77,) foliage. 

Insect, Osmodervia scabra, (85,) foliage,'? 

Larva, CJmjsobothris femorata, (97,) wood. 

Lar^-a,, Chrysobothris calcarata, (99,) white oai: wood. 

Larva, Chrysobothris dentipcs, (99,) wood. 

Larva, Agril'us, Europe, some, (103,) wood. 

Larva, Throscus, Europe, some, (105,) wood wainscoting, 

Larva, Mcnemidcs, (lOG,) wood. 

Larva, Fornax, {lOQ,] stumps, 

Larv'a, Alaus oculatus, (107,) wood. 

Larva, Alaus my ops ^ (108,) wood. 

Larva, Ftilodactyla elaterina, (120,) wood. 

Larva, FrionoGyphon discoideiis, (121,) hollow stumps, in water. 

Larva, Dtctyoptenis sanguineiis, Europe, (124,) under bark. 

Larva, Tilhis amhulans, Europe, (134,) wood. 

Insect, Fseudoelems ichnmmoncm, (140,) under barJr, probably de- 
stroying other inseots. 

Larva, lAjmexylon navale, Europe, (145,) ship-timber andTTOOd. 

Larva, Zymexylon sm icemji, (146,) wood. 

Larv&y Sylomt'Us Americanus, (147,) wood. 

Larva, Fmms pectiuicornis, Europe, (153.) wood. 

Insect, Centronopus calearatus, (159,) stumps of black oak. 

Insect, 2^jlopvnns saperdoides, (m,) stumps of black oak. 

Insect, jffeZops imrnns, (107,) under bark. 

Larva, Cisiela ceramhoides, Europe, (168,) in oak. 

Larva, Lagria liirta, Europe, (1C9,) dead leaves. 

Larva, Pyroohroa coccinea, (170,) rotten wood. 

Larva, Bynchroa punctata, (173,) rotten wood. 
Oat:meal : 

Larva, Sitodrepa panicea, (152.) 
Ox-eye Daisy, (CHEYSANTnBMuiM:) 

Insect, Macrodaotylus subspimsus, (65,) frequents flowers. 
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Larva, Mcloidoc^ Eiuopo^ (177.) 
Peach : 

Insect, Macrodaotylus suhsjivnosns^ ((55,) foliage. 
Insect, Gotinus iiitida^ (82,) ripe fruit and saj.). 
Insect, IJrirhij^is inda, (81,) ripo fniit raid sap, 
Laxvaj Diccrca divarieata^ (01,) wood. 
Larva, Chrysobothris femoratay (97,) wood. 
Larva^ Ckri/s^othris calcaraia^ (99,) wood, 

PeAE, (PYKUS :) 

InsQct, ITopUa debilUj (59,) frequents foliage and flov^cr. 
Insect, Diplotaxu sordida^ (GO,) IVcquents foliage and dower. 
Insoctj Serica iriooloVy (G4,) frefinents foliage ond flower. 
Insect, Cotalpa lanigeraj (77,) foliage. 
Larva^ Agrilm^ Europe, some, (102,) wood. 

Peppee, Ebd, (Capsicum :) 

Larva, Sitodrepa paniceaif (152.) 

PJNE, (PiTTUvS:) 

lusect, A^donium paralldopi pedum ^ (38,) under bark. 
. Insect, Dichelonycha albicoUis^ (61,) white pine foliage, 

'^^''^^^ { aSH, }pinioola, (75,) foUage. 

Insect, ValgitH sq^uamiger^ (88,) iu rotten w^ood and under bark. 

Larva, Chdkophora Virgvmcnm^ (89,) wood. 

Larva, Chalcophora Uherta^ (90,) wood. 

Larva, JHcerca punctulata^ (93,) pitch-pine wood. 

Larva, Ancylochira UneafcXy (04,) wood* 

Larva, Ancylochira striata^ (95,) wood. 

Larva, Mclanopli'da fulvoguttata^ {pi\) white-pine wood. 

Larva, Chrymhoilma linrrmi^ (08,) wood. 

Larva, Alaus oeidafus^ (107,) wood. 

L«rv^i, Alans vtyop^j (108,) wood. 

In&cct, llypopliimm pariUcUiu% (160,) under bark, 

InBQot^ Fytlu) dcprc^^^^^ Europe, (188,) under hark. 

In sect, 'Pi/f/to Amerio(L7iiis^{lS*>^) under bark, probably predact^ous* 

PLANa^S NOT SPECIFrED : 

Larva, Elateridm^ f>ome, (100,) lives on. 

Insect, lihipicem marginaixiy Hin?ope, (HGj) gnaws under stems. 

PLUJI, (PEUKXJS D03IESTICA :) 

Insjeot, Macrodactylus sitbspimsmj (05,) foliage. 
Insect, lachnostmiafu^oay (07,) Iblinge. 
Insect, Lachwstmia ivicam^ (08,) tblinga 
Insect, Lachmstcrna hrrticula, (09,) foliagi). 
Insect, JIolofrkMa crcnulaUu (70,) tbliage. 
Insect, Triclmtes trisiis, (71,) foliage. 
Insect, Folyphylla variolosa j (72,) foliage. 

POPLAE, (POPULUS :) 

Insect, Cotalpa latvigera^ (77,) foliiige. 

8 ■ - 
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Potato, (Solanuh tuberostbi :) 

Lisect, Meloe an(/itsticolUs, (177,) foliage. 
Insect, MacroMsis, | f^^^l^^' { (179,) foliage. 

Insect, JEpicauta | ^^^f } (180,) foliage. 

Insect^ Epiccmta vittataj (182,) foliage. 

Pjjedaceous, (preying upon otlier insects^ and generally beneficial:) 

Larva, insect, Gicindclidcc^ (1.) 
Larva, inaect, Gicindela vulgaris^ (1.) 
Larva, insect, Garabklcc^ partly, (3.) 
Larva, insect, Calosoma calidum^ (3.) 
Larva, insect, Galosoma scnitatoTj (4.) 
Insect, BracUinns fimiaiis^ (5.) 

Insect, Lehia grandu^ (G^) destroys larva;, Dorypliora. 

Larva, insect, Dytimdcv^ partly, (11.) 

Insect, Gj/rinidw (12.) 

Insect, lUneuics AmcricamcSj (12.) 

Larva, UijdropJdUdce^ (13,) insect feeds on vegetable matter. 

Insect, JAtcamiSj Europe^ (^11,) caterpillars. 

Larva, Lampijridce^ some, (125,) larva of borers. 

Larva, ElHohnia corriiHcus^ (l^^^?) worms. 

Insect, Telepltoridcc^ (130,) other insects. 

Insect, Tclephonis bilinecitus^ (130,) other insects. 

Livsect, Malachidw^ (131,) otlier insects. 

Larva, Gleridw^ 032,) other insects. 

Larva, { TMmsimusformican^^^^ | j^urope, (138,) bark beetles. 

Larva, Pseudoclerus nigripes^ (130,) Ilylesinns aciileatus. 
Insect, Necrohia violaceus^ (144,) other insects. 
Larva, Pi/tho Americamts^ (189,) lihagium lineatiim.? 

PuFP Ball. (See also FuNai.) 

Larva, Goenocara ocidatOoj (151.) 

Easpbebry. (See also Blackeeery.) 

Insect, Byturus tomentosiiB^ Europe, (46,) fruit. 

Larva, Byturus tomentosiis Euroi)e, (4G,) cuts footstalk of flower. 

Larva, Agrihis mjicolUs^ (1^1,) pith of stem. 

Insect, Dasytes niger^ Europe, (118J cuts olf blossoms. 

Insect, Gy]yJi07i palUd'HSy Europe, (121,) winters in stems. 

EnUBARE, (EhEUM:) 

Larva, Sitodrepa panicca^ (1^2,) in dried root 

ElCE, (OeYZA :) 

Larva, Mitrmidius -ovalis^ Europe, (28,) grain. 
EooTS. (See also IIeeeaceolts and Gbass Eoots.) 

Larva, Macrodactyhds .dubs])inosuSj (G5,) herbaceous, &c. 
Larva, Lachnosterna fuscctj &c., (07,) herbaceous, &c. 
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Boots. (See also Herbaceous and Grass Roots.) 

Larvaj Cotalpa Imiigera^ {11^) herbaceous, &c. 
9 Larva^ Uiiryomia inda^ (84,) herbaceous, &c. 

Larva^ Elaier obscurm^ Euro])e, (UO,) herbaceous, &c. 
Larva, Agriotes manclms^ &C.5 (112,) herbaceous, &c. 

Rose, (Rosa :) 

Insect, Serica sericca^ (03,) foliage, llo^.vors. 

Insect, { ^^S^ } vcspcrtina, (02,) foliage, tloAYcrs. 

Insect, MacrodactyJus subs]}inotiii^y (65,) folinge, flowers. 

Rye : 

Larva, Insect, Zahrus gihhiis^ Europe, (8,) roots, grain, 

Up of Teees, etc : 

Insect, Lucanidw^ (51.) 
Insecty Cetoniim^ (81.) 
Insect, CotimuH nitida^ *(82.) 
Insect, Urirhipis inda^ (81.) 

Skins. (See also Collections op Natural History, etc.) 

Larva, Dcrmcstidw^ (45.) 
Larva, Dermcstcs vidx^imts^ (48.) 
Larva J Anptremts variiis^ (50.) 

Snails: 

Larva, Insect, Silplia kevigaUtj Europe, (IG.) 

Larva, Insect, 8Uphukc^ Europe, (Ki.) 

Larva, Insect, Lamjnjru nociikim^ Europe, (126.) 

Snaices, Dead. (See also Carrion.) 

h\^(^ct^Necroi)liohis americannsj (18.) 

SpirJEA: 

Insect, AntUrenus variiiSj (50,) on flowers. 
Spawn. (Sec Fisn Spawn.) 

Sin^uoE, (Abies :) 

Larva, Aiicijlochira striaiay (05,) w^od. 

SuOAB: ' 

Insect, SylvamiH fmrhicuncuds, (;)0,) found in. 
Insect, IsUiusibhis dmtatm^ (42,) lbun<l in, 

Larva, { IS^'""™'' noiytilimiH, a A inericn, j (xoO,)roots of canes. 

Sumach, (Kiius :) 

Lisect, Anomala mriom^ (73,) folinge. 

Sweet Brier, 

Insect, l^mca sericea, (G3,) IWiage. 
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Tea, 

Insect, Sylvanus surinainensis, (39,) floating on. 
TOBAOCO, 

Insect, Sylvanus siirimmnm^ (39,) eating holes in dried leaf. 
UanjELLiFEEJE. (Sco also FL0T\T2ES.) 

Insect : Antlirenm variiis, (50,) flowertj. 
VegetabiLes. (Sec Cabbage, etc.) 

Vegetable Substances Decaying ok Decomposing : 

Insect, KydropMUdcc, some, (13,) (laryse predaceous.) 

I"-*. partly, (25,) found in. 

Insect, HisteridcC'j partlyj (27,) found in. 

Insects, Mtidiilidcc^ (29,) found in. 

Larva, Insect, StcUdota gcminataj (33,) found in. 

Insect, CryptophagidcVj (44,) found in. 

Larva, Melolontkidw^ (59,) in vegetable substances. 

Insect, TenehrionidcDy partly, (158,) found in. 

Vegetable Hoots. (See also Herbaoeoxjs Eoots.) 

Larva, Elatcridw^ (H^^?) feeds on roots. 
Larva, Elater oUciirus^ Eiu^ope, (110,) feeds on. 
Larva, Melanotus communis^ (114,) feeds on roots. 
Larva, Agriotes segeiisj (113,) Europe, feeds on roots* 

WAXKUT, ( JUGLAIs^S :) 

Larva, Synoxylon hcmlaroy (155,) wood, 

WA»PS, (VeSPA :) 

Larva, Gleriis^ Europe, (135,) destroys larva. 
Larva, JihipijyJiortis paradoxiiSj Europe, (175,) in nests. 
Larva, Stylopid<x^^ (I'J'G,) Europe, in body. 
Larva, MelcidcCy (177,) Europe, attached to body. 

WATEE Plants: 

Insect, Hydropkihto picetcSj (13,) foliage. 

WnEAT, (TPvITlOUiM VULGArwE:) 

Larva, Calaihiis latiis^ Europe, (7,) injures grain. 
Larva, Zabrns gibhua^ (8,) injures grain. 
Larva, Amani^ (9,) injures grain. 
Insect, llarpaliui califjiiiosii^j (10,) injures grain. 
Larva, titapliylinuu f Europe (25.) injures plants. 
Larva, Trogodia dubia^ &c., (;JGj) grain, 
. Larva, Sylvanus siinnarncnm^ (39,) grain. 
Larva, tSiicdrcpa panicca^ (1G2,) grain. 
Insect, Itkizoperihapitdila^ (157,) grain. 
Larva, Tmcbripnidw^ partly, (159,) gi^ain. 

WnOETLEBEimY, (YACCrXlUM :) 

Insect, Serica iricolor^ (G4,) frequents bushes. 
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WiLLO-\Vj (Salix,) Oseek, etc ;) &C. 

Larva, Jjucams dama, (51,) Tvood. 

Larva, Dynastes titj/ms^ (80,) decaying wocd. 

Wood in General. (See also Apple, Oaic, etc.,) &c. 

Larva, Dynastidce^ some, (80,) decay in wood. 

Larva, Pelidnota punctata^ (7(Jj) docayinj^ wood. 

Larva, Elatcridco^ (l^G,) some, decaying wood. 

Larva, 3[elanotiis commiini% (114,) decaying wood. 

Larva, Lyons y {122 j) fonnd in docayinfv wood 

Insect, OrthopJeura damicornis'^ (14^;) tonnd in decaying wood. 

Lcarva, Ptinidcv^ (14:0,) IVmiul in decayin^j-' wood. 

Insect, Cifpcs cincrca^ (148,) coimnon about old framc-liouses. 

Larva, PtUirms pcoibiioornk Europe, (153,) wood. 

Woole:n Cloth: 

Larva, Ptimis fur^ Europe, (loO.) 
WouMS, Earth Worms : 

Larva i i)2/r^^hs, \ ..^q x 

Larva, TelephortiSj Europe, (130.) 

TOWNEND GLOYEE. 



REPORT OF SUPERINTENDENT OF GARDEN AND 

GROUNDS. 



Sir: XiiHierons packages of scccL=3 uiid piniits Jiro yearly placed iii mj 
liaiuls for trial in the garden. Tlie.se arc sent to the Depurtmeiit in good 
faithj Avith a view , to' the iutroduction and dlssemmation of valuable 
and useful plants ; but tlie mrijority of tlicse donations proves either to toe 
well known species, or those of but little >^])ecial value j and very fre- 
qnently the i^lauts a.ro shrivelled and dead when luipacked; and the seeds ^ 
fail to vegetate, 

UTAH CUERANT«, 

Both seeds and plants of tliese currants have heen repeatedly sent to 
the Department during the i):i8t .six yccUvs. Thcj' appear to bo varieties 
of liibes aurcinn^ and^ althongh the fruit of several of them is large, of 
fine appearaneOj and of n variety of colors^ froui- light yellow to blacky 
yet it has lar^rc seed;s and but little pnipy and will not probnbly be culti- 
vated where the iiuiu'oved vai'ieties of the red currant, Rihesruhrum^z^n 
be procurocl. It m s;!id (L\at (inc jollier'; have been prepared from these 
fniitSj forming a good f^ubstitute for that produced from the red and the 
white cmTunt of the gardens. lsh\\\y of these Utah sorts produce as 
large fruit as tho Cherry currant^ but of no distinctive llavor, 

DAraO GIIAPE. 

Under this name seeds of a grape were received, in 18G3, from the 
United States consul at Damascus^ said to have been colleeted from the 
peasantry of the village of Dario. They were higlily recommended. 
y?hc seeds vegetated freely, but the plants have proved to be misuited for 
open air culture in this climate. In order to prove the quality of the 
fruity plants were placed in a glass structure, where they produced a 
small grape of no particular merit ; quite inferior. to good varieties of the 
foreign grape, 

EOCKY ^lOUIsTTATN CHEllEY. 

This cherry vras described in the report of the Department for 1860, 
where it was claimed to possess desirable qualities as a fruit. Plants 
received by the department liave fruited during the past season, prov- 
ing to be identical with the sand cherry. The fruit has no partlcidar 
merit, the plant being a slender growing bush, botanically interesting, 
but not otherwise valuable. 

GEAPES AUSTRALIA. 

In the spring of 1803^ a package of grape cuttings was received fivDui 
Melbourne. They were cut into pieces about two feet in length, and 
packed in a tight case so as to be completely enveloped in charcoal dust. 
Notwithstanding the length of time that elapsed during their passage, 
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and the various casualties of climate and transsiiipnients, tlio.y vrerc in 
perfect conditiou ^vheu oi>ciuh1, IVesli and aucculentj propagating Irecly. 
from single eyes. These, although received under various loeal nauies^ 
proved to be known varieties of the foreijiu grape, Vitis vmifera. Sam- 
ples were fruited under glass; those in the crpen air have lingered on 
with more or less vigor, a few dying out yearly; the past season finish- 
iug the last of them. 

The same result has been experienced with a colh^ction of the so-called 
Hungarian grapes, which wore received and planted several years ago. 
Some of the idauts fruitod, bearing good-sizc<l and well -flavored fruit, 
which, however, failed to niatuve, on aceoiu^t of diseased Ibliage, and con- 
sequent checked growth. The hist remnants of this coUeetiou have also 
disapi>eared. 

The Concord, liurtford rrolific, Ives, Perkiiis, Cluiton, ami Dracut 
Amber have proved to be the only varieties peifecU.v exempt from dis- 
ease during tlie past year. The .Adirondack, Joiia, Delaware, I tebecca, 
Diana, and others ol' very wnperiin* lliiAorcrd JViiit, Vvheti eompared with 
the preceding list of healthy varietiivs, atIII decidedly take preference in 
localities congenial to tlieir grow Ih j but tlieir liability to disease should 
always be taken into corisideration, when extensive jlhinting is contem- - 
plated. The conditions secaring* success, although known, cannot always 
be made available, and in planting in new localities, experiment can best 
decide upon the most wuilabUi varieties. 

The Diana Hatuburg proves to be one of those grapes the liability of 
which to disease renders tlieir prohtable cultuj'e extremely locah In this 
respect the variety named is no exiteptiuu to other liybrids betAveen the 
nati ve and the exotic graj>es, especiaiiy wlien they partalce largely of the 
guaUties of the latter. 

Several liybrids received from IMr. Arnold, of Paris, Canada West, by 
whom they were originated, are not yet of suihcient strength to fruit; 
their growth, so far, is satisfactory. 

The Fedora grape, received fron'i Mr. Cruicik shanks, of Clielaea, Maissa- 
chusetta, is evidently of exotic origin; its growth, however, as is not 
unusual tor a time with varieties of Urn ft^reign species, has been Ueixlthy 
and even luxuriant. It has not yet fruited. 

The same^emarlcs may be fip4diod to the Weehawken grape, donated 
by Dr. Siedbof, of llobokcn, Jhm Jersey, who iutroduced" the variety, 

IIYBEIDS OF THE fSCUPPEllNONG. 

Dr. A. P. Wylle, of Cli(n??tcr, Soutli Carolina, who has been studiously 
endeavoring to improve the Bcu])pernong grape, has favored tlic Depart- 
ment with some of his ])rodnetions. In a letter accompanying thora, lie 
rjBmarks that ho has established the following facts in regard to liybrid- 
iziug the Scuppernong; 

^Ust. The Seuppernong caa:inot be liybridixed by any species of 4mer- 
imn grapes, aud not even by its own hybrids with foreign varioties. 
2d, The foreign species fVitib- vimfera) e"an be hybridized by Scupper- 
nong. 3d. All native species arid varieties, as wellas foreign species, can 
00 hybridized by hybrid Scuppernong; and, if any useful hybrid Scup- 
pernongs are ever produced, it will be from operations in this direction.^^ 

These plants undoubtedly present external evidences of hybridization; 
the peculiar, slender toliago and wood of the Scuppernong arc plainly 
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discernible. In my last report I alluded to tlio " belt of no froat'" regions 
on tlie slopes of the soutliern mountain ranges, more partiralarly to the 
spurs of tUo Blue Ilidge, in Isorth Oaroliiia, as noteworthy grape-grow- 
ing localities. This important subject was ^rst brought prominently into 
notice by Mr. Silas McDowell, of Franklin, Macon County, ISTortk Caro- 
lina. In a recent letter Ixom this gentleman he remarks that further 
observations have enabled him to state that, "the frost line is not per- 
manently fixed at any particular beight on a mountain, but takes a higher 
or lower ra-nge according to the degree of frost that produces it;, witliia 
the space of eleven years its maximum height has been three hmidred 
feet, and its minimum height one hundred and twenty- live feet, vortical. 
The maximum is attained wlien the thermometer falls to twenty-four 
degrees, and the minimum when the thermometer shows thirty-one 
degrees. Another fact ascertained is, that there is no fixed dew- line ou 
our mountain sides, but that it gradually abates as you ascend, and at 
the heiglit of three liuudred feet the dew is too light to produce either a 
grape-rot or leaf-blight. Ilence wounderstand why theAkermal xone isboth 
warm and dry — the true cause why grapes growing in that region never 
fail to ripeii their fruit in perfection. I will not venture to say that the 
grape will never rot within the limits of that zone, because an exceed- 
ingly wet summer might produce that result; but this I can say: The 
Isabella is decidedly the most unreliable grape that v,q have, when 
planted in our low valleys ; but, where the vines are growing on the 
slopes of the mountains, they have not ftiiled to rii)en their fruit tor more 
than thirty years, whether the season was wet or dry. In relatiouto* 
a climate and soil most congenial to the grape, within the field of my 
observations, I would name that i)ortion of the Alltghnny range of 
mountains M'hich runs through western Xorth Carolina and northern 
Georgia, named here Blue liidge. The main direction of this range is 
from northeast to southwest at its most southern bend, reaching the 
thirty-iifth degree of nortli latitude ; and the (ircsts have an average 
height of about throe thousand feet, perpendicular, above the bvelof 
tide- water. • The waters that How from them on the northwest side run 
into the Mississippi, and those of the southeast directly into the Atlantic. 
The country on the Atlantic side sinks rapidlv by a'^succession of long 
sunny slopes, reaching down into the plain or level country. It is on 
these slopes that the atmosphere is pure and dry, a refuge ior the con- 
sumptive, as diseases of the lungs have never yet been known to origi- 
nate among the inhabitants of these- dry, fogless mountain! ; am\ here 
also will the grape find its most 9<i!ubrious climate and genial home ; 
and, if ever a ' Johannisberger,' a, 'Medoe,' or a 'Margeaux' is imnd on 
this side ol the Atlantic, in my opinion it will be here." 



PEARS. 



The frequent loss of bearing trees, by blight is a fruitful source of 
yexatsien and loss in many localities, it is now fuUy established that 
the active agent in this disease is fungoid growths. ' 

It eannot-be doubted that healthy vegetation may be attacked bv 
tnesg minute orgamsms of destruction; but it is stiU questionable 
whether they will oiigm ate on a perfectly healthy plant. It seems more 
generally true that diseased or unhealthy uidi^-iduals contract this form 
ot rapid decay, from which it is comnnmicated to others. We know, ior 
instance, that deeayed potatoes and apples will communicate their con 
clitions to healthy si>ecimens when i)la<;ed in contact with them 

Among the many reasons that have been suggested as a cau&e ol 
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bliglit in the pear troOj that of unripened wood lias not been the least fi^o- 
qimnt ; and the fact that many indepeiulent observers have arrived at 
the same conclusion seems to point it out as a probable cause. 

It cannot liave escaped the notice of persons who have had a general 
collection of pear trees under their care and observation for a series of 
years, that those plants which Imve^ by whatever means, been induced to 
grow freely until late in the sea son , and have been overtaken by frosts while 
their gi'owth was soft and succulent, have been the first to show symp- 
tons of disease. There arc many noted instances on record sliowmg 
that pear orchards, while kept under acontiinled system of distm^bing 
cultivation^ surface stirring during the summer, manuring and plough- 
ing during the winter and spring; have l^cen severely thinned by 
bUghtcd limbs and dead trees, but which Lave been rendered both 
fruitful and healthy, and all diseases chocked, by simply abandoning all 
such cultural expedients, and employing the scythe as the only imple- 
ment iu keeping weeds and undergrowths in e heck. It is not at all uncom- 
mon tomeetwith comments deprec'atory of this negligent treatment,'^ as 
itis termed. We must not, however, be too strongly int]uonced by mere 
terms, or words, especially when they are misapplied. All appliances 
and operations that are distinguished by the term culture should have 
for their object the increase and healthy development of the ])roducts to 
which th^y are directed. Cultivation, in this instance, is a term indica- 
tivo of those operations necessary to maintain a healtliy equilibrium of 
J:he elements of plant growth. It therefore ceases to bo a proper term 
when describing operations the efl'eclsof which are clearly to induce 
disease in plants, by encouraging extension of growth at improper 
periods. II* the health or the productiveness of an orchard depends upou 
the absence of all disturbance of the soil over the roots of the trees, fur- 
ther than may be necessary to i)revent extended spread of weeds or 
undergrowths by occasionally mowing, it seema dilTicult to understand 
why such treatment should be denounced as improper, and designated 
as neglected culture.^ Still, it is quite as reasonable to use that phrase, 
under the circumstances, as it is to characterize a course treatment 
that stimulates plants to their destr tuition, by the liigli-sounding term of 
^' scientiiic cultivation.^^ 

Among other operations tending to the production of unripened 
growths, late summer pruning may bo mentioned as one of the most 
injurious. Although the practice is not so pre\'alent as it was ten years 
ago, it is far from being obsolete; but as cultivators shape their practice 
more and more from the knowledge acquired by study of cause and 
ettect, rather tliJin from one-sided tlieories, (an error we are all prone to 
adopt,) summer " shorteuing in," as it is technically termed, will have few 
advocates, and still fewer i>racti tionors. 

It is now many years since the writer, somewhat timidly, recom- 
meuded root pruning as an auxiliary to truitfulness, and £l% a corrective of 
evils resulting from plethoric growth in trees. This ancient operation 
is an innovation upon the rules at present established, and will be per-, 
formed only by those who are not trammeled by popular opinion, when 
opposed to convictions formed from careful observations and practical 
study of vegetable economy — a class of cultivators rapidly increasing m 
numbers and inlluence. 

It may be well questioned whether the system of shortening in," now 
so generally perfoimed on fruit trees at the winter imming, is not more 
injurious than beneficial in most cases^ In establishing the base or 
foundation for a spreading form in young* trees, a shortening back of the 
youngest shoots will be unavoidable, but that a contiuttation of such 
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treatment is necessary is known to be a fallacy. The continuGd cnccur- 
agementtlras given to a multJ plication of young'shoots prevents tliefornia- 
tion of fruit-producing branclLCS ; tlie trees become dense witli slender 
growths^ requiring constant thinning and manipulation to preserve even 
the appearance of a fruit-bearing tree. Seeing that the objects desired 
are so widely diiierent, it must be apparent that the trcatuiGiit best 
adapted to form plants into a ciose^ thick-set hed^^e caimot bo a j^ropcr 
mode of uianaginjy those cultivated solely for their fruit.s. 

It is probable that the best mode of n:ianaf:iino* pear trees i,s to )\^lraiii, 
as far as possiblCj from shortening back the leading ])oiuts oi brai]t;hes^ 
thus ginng them an opportunity "of producing fruiting 8]>ni'i4 orertho 
entire surtace of the yearly grovvths, which Hiey vrili .«.])eecli]y do if not 
disturbed by the pruning kniic ; and when thoy beeoiiie destitute of sacli 
spurs near the base or niain trunk of the tree, in time they us est cer- 
tainly wiUj and it is desired to keep tlic ]>larxts low or dwarf in ual)it, 
these long, spurless brandies can bo thinned cut by reutoving them 
e^itirely, cutting them quite close to the trunk, Ripplying their place 
with young shoots^ somewhat similar to the mcsde adopted in the so- 
called ^'^renew^al system of pruning the grape-viriC. Whatever mode 
may be adopted, it is perfectly evident that many of the failures in pear 
culture are clearly traceable to erroneous practice :i3 and false ideas of 
culture, 

Mucli time and attention liavo been given to tLe iraproreraent of the 
grouDcls of tLo Bepartmeut. Tlio Howgv gaidcn. hi the main front of the 
building is conii)lcted, yvith the exception of the arcliitectural ton-aces. 
The principal avennes and walks aie raiuulj' approaching completion. 
Draining has been cfTeeted as far as moans Vv'ill ailow j much, however, 
of this lundamental work remains to bo done, as the gTouiid is largely 
underlaid with a retentive subsoil. For piirijoses of protection and sliel- 
ter, an Osage-oranf^e hedge has been planted around the boundaries of 
the inclosure. 

I About three-fourths of the list of plants have boon secured, and pre- 
parations for planting are now in progress, so that, when the proper 
.season arrives, no delay may occur in x>lacing each plant in its assisued 
position. The space allotted to each plant is computed so as to allov 
lull deA-elopment of growth tor a period of fortv years, so far as data 
nave been available m deciding upon the respective dimensions each 
will assume. Alterations as indicated by progTessive development can, 
to a great extent, be clTeeted for many years to coine; without interfering 
wii 1 the ynaui design, and, in view of the noveltv of the arrangement, 
siich modihcatious may become necessary j but it iii believed that there 

A r * J changes to make lu the present position of the plants. 

A list 0. tiie plants and also the classilicatiou adopted are subjoined. 
In soine of the orders slight additions will be made to the present num- 
bers; but as tlie collection stands, it forms probablv as complete an 
arboretum as is to be found in any country. ' 

DICOTYLEDOl-f^Z.-ANGIOSPEEM^E. 

Division I. — Poltpetal^. 

Magxoliack^ — Slagnolia., 1.0 species, 9 vai'ietiGS : Seliizanto.. 1 Bi^eciea- Kmlsiira.1 
species ; Lmodeuaron, 1 speci6s,<l varieties. ' ^ ' ^^^^^ ^ 

Anonaceje. — Asimcniv, 2 species 

LAXtDiZABALACEiB.-.Akebiii, 1 Gpccies ; Staimtouia, 1 species. 
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MEi?iSPERMACEi3.— Cocculus, 1 spccies ; Mcnispormum, 1 species; Calycocarpum, 1 
species. 

Berbkridace^,— Berberis, 20 epecioa, 10 varieties ; Jlaliouia, 10 species. 
HyrKJiiCACKiE. — Hyperieiutij 6 apecicw ; Audrosaemuai, 1 species. 
Tamauiscike^.— Tamarix, G species. 
Malvacejs.— Hibiscua, 1 Bpccies, 10 varieties. 
Sterculiace-s.— Stcrculia, 1 species, 
TiLiACE-ai:.— Tilia^ 2 species, 20 varieties. 
CamelliacEjE.— Stuartia, 2 species; Gordonia-^ 1 bpccics 
Meluce^. — Melia, 2 apeciea. 

RuTACEiE.— Zantlioxyimn, 2 species; Ftelea, 2 species, 1 variety 

SiMARUjiACEaj. — ^Ailautlius, 1 species. 

CouiARilil^.— Coriaria, 3 s])ecio8. 

AiTACARi^uCEJE.— Rhus, 7 spccies ; Plstaeia, 2 B])ccies. 

EHAMNACE^.— Ebaiunua, 11 species, 4 varieties; rraiiguliij 2 species; Sagcretia, 1 spe- 
cie's; Bercliemia; 1 species; Zizypliua, 1 species; Ccaiiotlius, 13 species; Paliurus, 

1 species. 

Celastrace^. — Euonymus, 9 species, 11 varieties; CclastniR, 1 species. 

Sapindacig^. — I, Staphjjleaceas : Staphylea, 3 species. Jlj SapuulamE vcrcv : iEsculua, 
11 species, 12 varieties; Kolroutcria, 1 speeiej-s. Ill, Accrlncw : Acer, ^7 species, 17 
varieties ; Ncguiido, I species, 4 varieties, 

LeguminoSvE. — Sub-order I, rapUionaa'm. Tviho I, Loteie : Genista, 13 species, 1 vari- 
ety ;'Ulexj 3 species, I variety; Spartiuni, 1 species, 1 variety ; Laburiuim, 3 spe- 
cies, U varieties; Cytisna, IG species ; Sarothaiiiinis, 1 specie.s, 1 variety; Ononis, 
2 species; Amorplia, 5 species, 1 vavi(^(-.y ; Colntea, 2 species; Uobiuia, 3 species, 25 

V , varieties; Caragana, 11 species; Halimodeiulron, 1 species; Wistaria, 3 species, 2 
varieties. Tribe II, Hedysarcje: Covonilla, 1 speci^is. Tiibo V, Sopiiorea? : Soplio- 
ra, 1 species, 2 varieties; Cladrastis, 1 species. — Snb-orderll, VcvmJplmcw. Ccrcis, 

2 species, 2 varieties; Gymuocladus, 1 Hi)eoies; GieJitschia,(3 species, 5 varictica. — 
Sub^order III, Mimosem. Albizzia, 1 species. 

BosacEjE,— 'Sub-order I, Amygdakw. Amy^'dalus, 3 species, IG varieties ; Aiiiygdalopis, 1 
species : Prnuus, 27 speeiea, 12 varieties.— Sub-ovder II, J^osacvoc vera). Tribe I, Spi- 
- XDue©; ICerria, 2 species, 2 varieties; Spir.'ea, 41 species, G varieties; ScliizouotRS, 2 
species, 1 variety. Tribe II, Dryadeio: Puteiitilla, 2 specic^M, 2 varieties; RubuSj 
8 species, 5 varieties.— 'Sub-order 111, Pomcm, Crati-epus, 30 species, 37 vailetioe; 
Photinia, 2 species; CotoDcaster, 18 species; Aiuelauehier, 5 spccios, 0 V4\rieti6s; 
MespiluS; 2 species ; Pyrus; 33 speeiea, 40 varicLios ; Cydoiiia, 2 species, 12 vari©- 

Calycanthacejs.— Calycantlms, 6 species; Cluinonanthuii; 1 species, 2 varietica. 
LythuacKwE-— Pnnica, 2 species ; La^^crstro^iuia, 5 species. 

Saxifragace^.— Sub-order I, OroHHttU}}. Ribes, 24 species, 7 varieties,— Sub-order JI, 
JiscalloniecB. Itea, 1 specieH.— Sub-order 111, Jlydraiirjicw. llydraufjea, 5 species; 
Decmuaria, 1 species; PUiladelpUuSj 9 species, 7 varieties; Deiitzia, G species, 2 
varieties* 

HAMAMELACEJ2. — Tribo I, IlamauieleiB : Ilamitmelis, 1 species. Tn])6 II,FotlicrgillojB: 
Fothergilla, 1 species. Tribe III, lialsamillaiu ; Li<iuidamber, 2 species. 

Um:b$iu.ifkiue.^ — Buploui'uwi, 1 species. 

Alul-ucEJ£.~Aralia, 3 q)ecies ; Hcdera, 3 species, 4 varieties* 

CoilNAQEJi.--Coruiii5, 12 species 4 variotios ; Boutbamia, 1 spoclos ; Nyssa, 3 species ; 
Qarrya, 1 speeies. 

Division II.— Moi^oPETALEin:. 

Capiufouack^.— Tribe I, LouicerciB : Limicea, 1 species ; Symplioricarpus, 0*8p6cieB, 
1 vao-iety : Lonicera, 35 species, 11 vna ioties ; Diorvilla, 4 apecica. 13 voi'ieties; Ley- 
oesteria, 2 species. Tribe II ; Sauibucus, 4 species, 1) varieties ; Viburuum,17 spe- 
cies, 6 varieties. 

EuBUCEu4E-^Sub-ordor II, Citiolimccs^ Cepbalantbus, 1 species,— Sub-order III, Xo- 
gmim. Golsemium, 1 species. 

CpMi»osiT-aE2.-*-Sub-order 1; Tubuliflorau BaecbaridosQ : Baccboris, 3 species- Seneeion- 
Hm : Ivo, 1 species : Artemisia, 3 siH^cies, 

EaiCACE-^,^ub-order I, Vamnieo!, . Guylussacia, 5 species ; Vaccininm, 16 species, 5 
varieties: Cliiogeues, 1 species-— Sub-order U, /Jricfwca;. ArctoBtiipUylos, 2 species ; 
Epigtea, l species ; Arbutus, 4 species; Leucutbce, 5 species; Cassandra^ 1 species: 
Caseiope, 2 species; Andromeda, 7 species; Oxydcmlrum, 1 species; ClotUra, 2 
species; Phyllodoce, 1 species ; Perncttya, 2 specie^ ; Kalmia, 7 species, 2 viu^ioties ; 
Dabo^cia, 1 species, 1 variety ; Menziesia, 2 species, 2 varieties ; Azalea, 4 species, 2 
varieties; Rhododcndrou, G spticios; RUodora, 1 species; Ledum, 2 species ; Lois- 
eleuria, 1 species ; Leiopbyllum, 1 species. 
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AQun-'OLiACK^. — Ilox, 25 epecieS; 14 varieties ; Mygiada; 1 spocies ; Nemopantlies 1 

species. * ' 

Styrack^. — Styi*ax, 4 species; Halegia, 3 species; Symplocos, 1 species. 
CYitiLLACEiE.— Cyrilla, 1 species ; EUiottia; 1 species. 
EBENACKiE, — DiospyroS; 2 species. 
SapotacewE. — Bumelia, 4 species, 1 variety. 

BIG^^O^UAC3!;-^. — Biguonia, 1 species ; Tecoma, 2 Kpecies; Catalpa, 4 Sipccies, 
SciiOPKULiVRiACEjE, — PauloTvnia; 1 Bpecies; Budcllea^ 1 species. 
Vkrbexace-E.— Callicarpa; 1 species; Vitex, 2 species^ 1 variety. 
AsCLEi>iADACEiE.— Periploca, 1 species. 
JASKiNACEiTS. — JasmiuuiD; 9 species^ 1 variety. 

Oleace^e. — Tribe Oleiueic: Ligustrum, 12 species, 4 varieties; Olea, 1 species- 
CliionautliuR, 1 speci&£4j 1 variety. Tribe IT, S^^ringeiB : Syrin^a, 4 species, 34 van' 
eties; Fcntauesia, 1 specic.s ; Forsythia; 3 species. Tribe III, Fraxinofls: Fra^i- 
nus, 19 species, IG varieties ; Ornua, 2 species. Tribe IV, Forestiercaj : Forestiera 
2 species. ' 

Division III.-— Apetal-^. 

AmsTOLOcriiACEiE.— Aristolocliia, 2 species, 
POLYGONACEJD.— Crunuicliia, 1 species. 

Laurace^e.— LanruR, 1 species ; Persea, 1 species, 1 variety ; Sassafras, 1 ep«cies ; Lin 
dera, 2 species ; Tetrantlicra, 1 species. 

TuYMBLKACKiE.— Dirca, I species; Daphne,? species, G varieties. 

EusAGNACE^.— Sheplicrdia, 2 species ; Elseaguus, 5 species, 1 variety : Hippophffi, 2 
species, 1 variety. ^ * r ; 

Sani^alace^e.— DarLya, 1 species; Pyrularia, 1 species; Buckleya, 1 species. 

EurnoRBXACB-as.— Stillingia, l^specics ; Buxus, 8 species, 9 varieties. 

EMl>ETRACE^.—Euipe tram, 1 species ; Corcma, 1 species ; Ceratiola, 1 species. 

Urticage^.— Sub-order I, U Iniacew, Ulmus, 17 species, 37 varieties ; Plaiiera, 3 species; 
Celtis, 5 species, 2 varieties. Sub-order II, Artocarj)e<B. Morus, 5 species, 4 varie- 
ties ; Broussonotia, 1 species, 1 variety ; Madura, 2 species, 1 variety ; Fious, 1 
specjes. ' ' . 

Platanace^.— PltLtauua, 3 species, 2 varieties. 

JuGLANDACE^,— Juglaus, 3 BpccicS; 3 viirietics Carya, 10 species, 1 variety: Ptero- 
carya, 1 species. ' 

CupuLiEEK^,— Qiiercua, 39 species, 51 varieties; Castaiiea, 3 species, 12 varieties; 
Fagus, 3 species, 13 varieties ; Corylus, 4 species, 2 varieties : Carpinus, 2 species, 
4 varieties ; Ostrya, 3 species. 7 x- ; r ; 

Myricace:^.— Myrica, 3 specie^s, 2 varieties ; Coinptonia, 1 species. 

Betulaceje.— Betula, 9 species, 6 varieties; Alnus, 7 species, 9 varieties 

Saucace^.— SaUx^ 121 species, 12 varieties ; Populua, 12 species, 6 varieties. 

GYMNOSPEEM^. 

CoxiFERiE — Sub-order I, Alieiinem. Piuus BiDa>, 25 species, 24 varieties ; Finns Ter- 
natte, 2o species, 3 vanities ; Pinus Qniiiaj, 35 siiecies, 5 varieties : Piiiufl Diibiae, 
o species ; Abies \^er£e, 14 vspecies, 23 varieties. Tsuga : Abies, 7 species, 6 varie- 
ties. PiceaBracteata: Abies', 10 species, 8 varieties. Picea Brevebracteata: Abies, 
II species, o varieties; Cednis, 3 species, (> varieties; Cunuingliaiiiia, 1 species, 1 
variety ; Sciadopitys, 1 species; Sequoia, 2 species; Larix. 9 species, 7 varieties; 
Pseiidolarix,! species ; A^^^^^ 7 epeeies, 5 varieries ; Dauimara, 8 species, 2 

•Siif 'r/Q 1 '^^^ Ci^i;rmtj/£?cK. Juniperus (oxycedrus), 7 species, 7 varieties ; 

iSfn"^ 1^- I'l'^'^^ii* ^i'^^^^?^' varieties ; Juniperus (Cupressoides), 16 species, 2 
yanetioa; Widclnugtonia, h species; Callitris, 1 species; Libocedrus, 4 species; 
Actinostrobus, 1 species ; Frenela, 19 species; Laschbardtia, 1 species ; Fitzrova, i 
o?.n?{!!sT ^'J'-^f-'^'^'^^^^ varieties; Tbujopsis, 3 speciek, 2 varieties; Biota 1 
species, lo varieties ; Cupressus, 20 species, 15 varieties ; Eetiuospora, 5 species 7 
varieties; Crypto nieria, 1 species, 4 varieties; Tasodium, 1 species, 4 varieties; 
Giyptostrobus, 2 species Sub-order lil, Taxine<^. T^ixus 7 species, 21 varieties 
Ton-eya, 4 species; Cephalotaxus, 4 species; Podocaipus, 43 species, 3 varieties 
Dacrydium, b species ; S^isburia, 1 species, 3 .varieties ; Pbyllockidus, 5 species 
• Microcachrys, ! species; ^rospliaira, 1 sp^ies; SaxelGotheM species ; Nl^da, 7 
species, 1 variety ; Ycitcbia, 1 species. ' , i^d^eiu., 

Hon. Horace Caprox, Commusioner. SAUiJBEES. 



REPORT OF SUPERINTENDENT OF SEED DIVISION. 



SiK : The follo-wIng tabular statement shows tlie quantity and kinds 
of seeds sent from tliis division during tlie year ending December 31, 
1806: 
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The United States and teiTitories embrace about twenty-four degrees 
of latitade and afty-eight degrees of longitude, and, in consequence of 
difference of elevation, direction of winds, and contiguous oceans, wide 
isothennal difterenoes of temperature are manifest even in tbo same lat- 
itude ; but within the dilTerent latitudes of these extended limits are 
found' great diversities of climate and soil, adai>ted to tho growth ot 
plants of every quarter of tho globe. The distribution of seeds was 
made with reference to climatic and thernial jieculinrities ; but the 
adaptability of seeds to ditVerent soils can be satisiactorily ascertained 
only by the sore test of expoi'iment, and it is, iherelore, to bo regretted 
that vractical farmers do not, as requested, more generally report to the 
department the results of their experiments with seeds sent to them. 
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All important facts connected ^^-itli the cultivation of imtried seeds 
should be carefully noted, and promptly reported to the department. 

The object of the department in procuring and distribiiting seeds is 
to substitute superior varieties for those which have deteriorated or have 
become diseased, and to introduce the seeds of new plants, that the re- 
sources of our broad and fertile domain may be developed, and its agTi- 
cultural vrealth increased. To accomplish these ends the co-operation of 
the farmer is indispensable. His tarm is a laboratory in which the effi. 
cacy of new varieties and the success of novel protkictions are alike 
tested. Without an intelligent report, showing tlie i^ieans used and 
the results reached, the department must remain in doubt in regard 
to the success and utiUty of its seed distributions, except as they may 
be indicated in the steadily increasing products of the land, and in the 
general improvement of its farmiui,^ interests. Eepbrts promptly and 
regularly sent in would enable the department to furniish to the country 
and to the world an array of facts of great practical interest and value, 
while this co-operation on the part of farmers would tend, surely to the 
advancement of their own interests, and to the increase of national 
wealth. 

SEKEOA DEAK 

Hon, HOEACE Oapron, Commmioner. 



REPORT ON AGRICULTURAL EDUCATION IN 

EUROPE, 



; Sir; In compliance with your rocincst that I should procuro certain 
* inibrmation bearing upon tiic art and scioiice of agTicnlture, I have the 
honor to submit the. following' obscvvjitions : 

Til c first and leading iiict/ that arrests tlie att(^ntion of an American 
observer of ajipriculturai plienomonivon visitinjj Europe is, that in many 
European countrios the animal yiekl per aer(»\>f all the land under euh 
tivation is greatly on th(j ii^creaso Iroiu year toycai', wliile in the United 
States the yield per aero is on the d(x*r(^ase, ' Tlia question naturally 
arises: Is this gradual deterioration of American soil i)roof that Ameri- 
cans are irooriarniers, or that onr soil is naturally ])oor? Our soil is 
the best in the world, and practically [iH'. the niost skillfiil in nearly 
all the niecbaTnenl api>liances required in farming*. But the question 
still arises, Arc we good- farmers ? It ei^rtainly was not good tarming' 
that permitted the soil of Kew^ England, New' York, rennsylvania, and 
Ohio to deteriorate from a y iehl otthii-ty bushels of wheat per acre (and 
other eroivsin proportion) to less than fifteen bushels; it was not good 
farming that permitted large portions of the soul hern States to become 
absolutely barren ; an<l it is not good farming that is now permitting 
the unparalleled soil of our ])rairii3 States to groAv less and less produc- 
tive from year to year. 

These facts suggest painful reilections, and indicate that our great skill 
in producing and adapting nnuilunery to agricultural purivoses, and our 
unsurpassed jmu^tica) talent as a ufdion, arc being employed only to 
exhaust the niitural wealth of the country. 

It was estimated, Uventy years nj;-o, tUa'l to r<»store theland then under 
cidtivation in the United States to its original fertility, wuld cost a 
thousand millions of (h>llai\s. 'J'he same wasteful and exiuuistivei^rocess 
is to a great extent still continued. 

Have we,^ who happen to have possessed the land in its virgin wealth, 
any moral right tluis to contract a national (Ivhf^ tlie burden of which 
will oppress our children and .our children's children? It ts a delusion 
to supi)ose tlmt tliiH crin\e is greatly mitigated by the iact that our coun- 
try possesses va^iit tracts of unoccupied land, to which we can remove as 
soon as wo have partly exhausted ovu^ farms. lOven if there were no 
limit to this, yefc Mie argunu'^nt would be loundcd upoii ihlse principles 
of politic^al economy. There is a limit^ howevtT ; and lie who rightly esti- 
mates the natural in(^rease of our po|vulation, augmented by the mighty 
tide of immigration, must see that all our i)ubli(i domain will soon 
pass into private hands. 

Of an average of five hundred to si.v hundred per day of emigrants 
who leave the British isles, most of tliem go to America. Of three hun- 
dred thousand emigrants yearly fr<mi Germany, a great majority go to 
Americaf Also, many other countries, w1u>re\he ])0i)ulation has out- 
grown the land, are pouring a coustant stream of emigration into our 
country m seArch of land to tilL Is it. not high time, then, that we 
arrive at some syBtem of agriculture which will secure to us, as individ- 
uals and as a uation, the benelits of the progress that has been made in 



128 



AGRICULTURAL REPORT. 



countries where, from various causes, more attention lias been paid to 
the cultivation of tLe soil? 

England and Scotland are perhaps justly cited as leading all other 
nations in the art of agriculture. An cver-crovrded population and a 
very limited supply of land have laade it necessary to adopt the best 
practices in the cultivation of the soil. The fact that nearly all the landis 
tilled by tenant fanners, at high rental, i)rohibits a poor farmer from hold- 
ing the'land, and, sooner or later, the most skillful farmers are pat in 
possession. E"o matter from vv'hat causes the best practices in agricul- 
ture are secured, they are equally valuable as examples. Most tenants 
in England and Scotland a:^e bound in the leases to some system of rota- 
tion of crops. That which is most common is called the " four-course 
system:" 1st, fallow or roots; 2d, wheat or barley; 3d, seeds; 4th, oats. 
The nature of the soil indicates the rotation. In cases where the tenant 
is known to be an intelligent and skillfid farmer, the landlord often 
leaves him free to cultivate the land in his own way. 

There are numerous examples of the application of scientific princi- 
ples in farming in Great Britain that we might study with great advan- 
tage. The Marquis of Tweeddale, for instance, when he came into pos- 
session of his estate, found the land worth a rental of only ten shillings 
($2 50) an acre. By calling to his aid the advice of scientific men, by 
his intelligence and enterprise, by the api^lication of scientific principles 
and the most advanced practices to the treatment of the soils, he raised 
his entire estate to a degree of productiveness that commanded a yearly 
rental of £3 10s. ($17 uO) per acre. 

During the summer and autumn I visited numerous farms aflbrding 
GKamplesof intelligent and advanced culture: the Prince Consort farms, 
at Windsor; Lord Durham's estate, in Durham County; Sir Walter 
Trevclyan's estate, in Northumberland County ; and others. 

The course pursued by most American farmers is entirely without sys- 
tem. Good prices appearing to prevail for any given production will cause 
our farmers to push their crop in that direction, regardless of the iniuri- 
ous eflects upon their fams, and indifferent to any general results. Thu3 
all the fluctuations of markets operate to derange their modes of hus- 
bandry, and cause extra expense in all the machinery of the fann, 
including « labor. A defined system of husbandry would enable our 
farmers to control the market instead of being at the mercy of its con 
staiit changes, and to greatly economize theif expenditures, and at 
the same time keep up the quality of the soil. There is nothing more 
necessary in agricultural pursuits than some exact system, regulated by 
the discretion and intelligence of the farmer, guided bv all the light that 
can be drawn i'rom science and i^ractice. We find m England and Scot- 
land not only examples of ordinary iarm management with careful study, 
but the art of l eeding is unquesti'onably earned to a higher degree of per- 
fection than ii) any other country. 

I was greatly surprised, when 1 first attended a fair of the Eoyal 
Agricultural Society, on seeing the fat cattle ; but I havebe«-n still more 
astoniBliod on learning the very short time it required to fatten them tor 
the butcher. This skill is dependent on many things, such as the selec- 
tion ot well bred stock, the kind of food employed, and the mode of pre- 
paring it, and particularly the kind of food given to the stock when 
young, and many other things, all of which we should investigate. 

My aim at present is, however, to examhie such points as relate more 
chrectly to teehnica,!, or what is often termed practical, education for 
the larmer, or, more definitely, what relate^ to school or college educa- 
tion. .Ou this point 1 am compelled to sav that Great Britain does not 
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adxord the highest examples^ either in the efforts to connect agi-icnltiiial 
education with the universities, or to establish separate agricultural 
colleges and academies. The reasons for this are obvious; Most of the 
land being cultivated by tenant fanners, they would naturally not fiivor 
any scheme ^ot education that would equally benefit the farminjcf com- 
munity at large^ and tend to increase the in^odnctions of the land gene- 
rally, thereby most likely increasing the rental they must pay. But 
show the individual farmer how he can incre-ase the productions of his 
own farm, and thereby produce better crops than his ncighborj and he 
is ready enough to accept your suggestion. Agricultural education in 
Great 13ritain is based upon a purely conimcrcial theory. The young 
man is sent to some advanced farmer, in a good agricultural district, to 
remahi one, two, or three years. Thus he bocon^es a good farmer, but 
knows little else. Wo aim at something higher than this in the United 
States, and hope to make the young former a student, skilled in his pro- 
fession by acquiring a Icnowledgo of the sciences on which the art of 
agTiculturc is based. For this puri)ose we must have schools and colleges. 
AgTioulture is at length recognized as a science, ami the time has gone 
by when our journals call in vain for government and Btate aid in its 
advancement, and when intelligent farmers plead in vain for assistanc*=^ 
in the establishment of agricultural schools. Tlie ground-work of our 
national wealth and power is now appreciated, and a generosity that is 
truly munificent pervades the goverjnnent and people. 

If, however, in tlio liiU ilush of our hopes ou this subject, avg form a 
wrong conception of what we can accomplish^ or if we adopt difficult or i 
impowssiblc measures to secure what we may legitiunitely aim at, the 
funds at our command may be squandered, aiul the generosity of the 
governraentj States, and individuals be discouraged. We have about 
lifty years of experience from which to draw lessons on the subject of 
agricultural schools, failure has been a marked feature in the history 
of tills enterprise. Let us note the bad practices which have led to par- 
tial or entire ftiilures, and, abandoning them, study the elements of suc- 
cess, when success has been achieved. 

In a tbnner connnunication 1 claimed that the model-farm system 
.should be given up as a i)arfc of the inachinory of agricultural schools; 
I wish merely to add here that 1 consider model farms detrimental on 
account of tlie burden they impose, in various ways, upon the institution, 
even in cases like that of tlie Cornell yniversity, where the endowments 
are so great that the institution may not feel the burden of tlio ftunn. 
No agricultural community will award the same iiiith or the same credit 
to the experiments of a college farm that they wouUl to those of the 
Rftparate, independent farmer. Farmers in general will ieel a suspicion 
that the college farm is backed by college liinds, and that results are 
secured under the inlluencc of coltege bias. It is not the greatest pos- 
sible results that the farmer looks for alone, but the highest productive- 
ness of his soil that can be stKuired at the least cost. Of course the 
experimental ground is not included in the term model fann. Experi- 
mental grounds — which need not be very large— are indispensable- 
One of the most important questions that our country is just now 
called upon to settle, is in relation to the value of separate agricultural 
schools, as compared with attaching them to universities, or making 
the agricidtural school a department in a university. If the agricultu* 
ral department is to bo tacked on as a mere subordinate part, and is to 
be overshadowed by some other interest, I should decide in luvor oi 
separate schools, with all tjieir disadvantages. It has too often hap- 
pened that the effort to give agriculture a place iji universities has 
0 
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resulted in very little more tliau a mere name; yet I am of the opiniou 
that the scieiK5e and art of agviculttire will best be raised to their true 
dignity by securing the proper instruction in connection with our uni- 
versities. If universities, already established, v/iil not give this subject 
a place proportionate to its importance, the act raalcing the goveruineut 
grant of land for agricultural and mechanical education is so framed as 
to give us a most fortunate advantage in founding new institutions. 

All that has been gained, thus far, on the side of practical education 
in the contest between the adv-ocatea of the old classical system and the 
advocates of the real studies, or the study of Nature, has been gained 
in connection with our colleges and universities. It is not long since 
any young man who wished to attain a standing as a scholar had but one 
course open to him. Tlie study of Greek and Latin was forced upon him, 
no matter what his inclinations, tastes, or aptitudes might be. This 
rule, which required all to reach knowdedgo by the same road, has been 
measurably overthrown in our country, "xho study of the natural sci- 
ences, of Nature and her works, and of the laws that govern the physical 
universe, is raised to equal dignity with th«3 study of what is styled a 
classical course. I would not dis])arage the study of Greek and Latin, 
but would greatly increase the amount of study now required. Greek 
and Latin literature opens to the hmnan intellect the grandest fields of 
its owii activities and resources; but, with the whole circle of human 
knowledge before us, we should give freedom of choice, and, to this end, 
insist upon more thorougli i>repiu'ation belbre any of the soecial courses 
be entered njnm, during which time all should be educated alike; but 
when the choice can be made under the guidance of capacity or apti^ 
tude, the university course sliould be such as will accommodate all. 

If the farmer or mechanic must go to an institution apart from 
students fitting themselves for other callings, his education wiU always 
be looked upon as a sort of h.alf education, or at least as being of an in- 
ferior grade. Give thosestudents a positiou of honor equal to aiiy others, 
and, for an equal amount of good study in any chosen course, award the 
same credit. Contact of mind with uiind plays a decided part in educa- 
tion. The contact of students of ail callings creates new power, and 
spurs forward to higher ambitions. . This influence or atmosphere of 
study IS measurably lost by separate schools. Then, by associating the 
.literary, and scientilio, and the practical students, tliCTe is less danger 
of a social stam]-> being put upon the one diacring from that put upon 
another. This is of great importance. In the university, too, any student 
may consult Ins taste or interest by acquiring a knowledge of studies 
allied to his chosen course, althongli not strictly belonging to it. 

Economy is greatly on the side of the universitv phm. The machinery 
required IS to a great extent the same for ail the courses, and to 
multiply It, so as to supply as many separate schools as there are natural 
subdivisions m the university, would bo a great waste of capital. I do 
not mean to argue that we may not at some time need special schools : but 
this is not our first griMifc want. 

In Prussia, where agricultural education has long been an established 
part ol tlie school system, there are a number of old and well-estab- 
lished sei)ara.to agricultural academies and schools. The universitv at 
Mai e esablished an agricultural department in 18G3, wliich now has 
one hundred and eighty students— more than double the number in 
attendance at any other agrieultui al school or academy in Prussia. 1 • 
believe it will bo found that where agricultural studies have proper care 
bestowed upon them in the universities, the latter will take the lead iu 
this department. 
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It is an almost unavoidable result in cases of schools for any given 
purpose^ that the iStudios are attempted to be rendered easy, with the 
view of adapting them to the Bpecial course. This is an injury to ttie 
student, and justly merits the position usually assigned sucli schools as 
being of a ]o\y grade. 1 fmd^ both in England and on the continent^ 
that those Miiose judgment is entitled to the greatest weight are inclin- 
ing toward the oi)inion that agricultural education, so far as the schools 
are concerned, should be collegiate in character, or scicntifie. The same 
is true in regard to education in mechanics. The notion that tlie student 
should go to these schools to learn agriculture or any of the mechanical 
arts, very mucli as he would learn a trade, is rightfully discarded. 

In tlie gi'and duchy of Eaden 1 found the IMiijisterium of Trade and 
Agricuiture engaged in the inauguration, of a system of agricultural 
education which must succeed in extending tlie knowledge of the acad 
emies to the agricultural community. Thin system re(iuiros the estab- 
lishment of a school in each district (eleven in tlie grand duchy) for the 
sons of formers, (the iKvasaiitry,) the i>rin(n pal ol' cavAi school to be paid by 
the governmer.it, and required to be not only an educated man, but 
educated in the science of agriculture. These s(.'hools are to consist of 
one term in the year (a winter tei'nj) of five months. The remainder of 
the year the prineiiial teachers are to travel and study all thi^^ best prac- 
tices of agriculture to be Ibund in the country, occasionally lecturing in 
the villages to interest the farmers in tlu^- subjecit of the schools, that 
they may send their sons in the wintei'. This system not only extends 
to the people a knowledgeof all that can be discovered in the academies 
and colleges, and by the best yiracitice of the more intelligent and enter- 
prising farmers, bat it 0}>en8 employment for thorough students of agri- 
culture ^vho go from the colleges Irom year to yoixw 

There are only two institutions in Great i3ritain where agriculture is 
at present suecessfnlly taught — one in England and one in Scotland. 
The former is the Royal Agricmltural College, at Cirencester, in Glou- 
cestershire, whicli is devoted exc^lusively to agriculture; the latter is an 
agTicultural <lepartment in the University ot Jidinburgh. 

THE IIOYAL AGllICULTUUAL COLLEGE AT ClUENCESTEB. 

The Eoyal Agri(mlturnl ColU^ge at Cirencester had for a long time but 

a feeble existence. The reasons were : 
First, Want or capital, having no government aid, and charging its 

students at a non-})aying rate- 
Second. It was supporting a very heavy bnrdcMi in the way of a 

model farm, which ran the. institution in debt to the extent of about 

$50000. 

Third. It required the students to labor, and thereby secured satisfac- 
tory results uoither in study nor in labor. All these diniculties have been 
overcome. The tirst, by ilicreasing the clmrges for board an<l tuition, 
which of course changed the class of students; the second and third, by 
the abandonment of the practices out of which they grew. The insti- 
tution is now selfsustaining and ])rosi)erons, and i]i Beptembcr last, 
soon after the opening of the term, there were about seventy students 
in attendance. The increase of the exi)ense of board and tuition excliulea 
the sons of small farmers, who were at lirsfc intended to be educated at 
• this institution, and the more wealthy classes now send their sons. If 
there were no question of expense, it would be impossible t(| mingle the, 
two elasses^in^UiQ^ country — a diflj cnlty which Jt 

is t'olie ho]:»ed,'^ may never be eixcQirn^ uiiucrica. 
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The DukG of Marlborougli is president of the college^ and its prescut 
faculty embraces the llcv. John Constable^ priucipal, and six resident 
professors^ occupying the chairs of agriculturCj chemistry, natural his- 
tory, anatonjyj physiology and liygienC; mathematics and snrvej^ing, and 
drawing'. 

The lnstit?ution ^as incorporated by charter^ March 27, 1843. The 
college building is a handsome and commodious gothic structurej ot 
stone, situated one aud a half miles out of Cirencester, Its frontage is 
one huudrcd aud ninety feet. The buildings iu elude a chapel, dinhig- 
hall, library, museum, lecture-theater, laboratories, class-rooms, private 
studies, and servants' oflices: with apartments foi' resident professors, 
and ranges of dormitories on the upper floors. The whole builcliog is 
lighted with gas, and the best methods of warming and ventilation have 
boon adoptecL Each student has a separate sleeping apartment, and 
private studies are allotted to meritorious students. 

The managers appear to appreciate the great educational value of a. 
practical, ind\istrial, and scientific museum; the college museum, pos- 
sessing a valuable collection of geological specimens, minerals, and 
objects of natnral history; an interesting set of anatomical and patho- 
logical preparations, such as casts of teeth, to illustrate the age of the 
horse, sheep, and other jinimalsj an extensive museum of economic 
botanj^, containing specimen ])lants of many varieties of known cereals, 
samples of seeds of every species of plants used by the agriculturist, and 
a series of v>^ax models of every variety of cnltivated roots; and also a 
beautiful herbarium, containing about three thousand specimens of 
British plants. 

Thirty acres of land are devoted to the purposes of an experimental 
farm, which is so managed that, by accurate records and the sjstcmatie 
weighing of animals aud products, students are enabled to secure cor- 
rect ideas of many of the important details of I'arm practice. Thefarni 
formerly conducted by the college as a model farm is now under the 
management of one of the graduates of the institution, to whom it is 
let with blie reserved right of students and professors to Visit it at will. 
This tkrm consists of about five hundred acres. The soil of the farms 
rests on the forest marble and great oolite. Much of it, therefore, is 
brash, The general elevation above the sea is about six hundred feet. 

Instruction in agriculture is given by lectures and by daily practical 
exercises on the farms. The agricultural course of instruction thus 
embraces not only a scientific discussion of established methods of cul- 
tivating difierent kinds of soils in dilierent climates; of the breeding, 
rearing, and general management of stoclc, and the use of machinery; 
but also alTords a good illustration of the cultivation of at least one 
good farm in the neighborhood, to which, by an arrangement made with 
tne tenant, the students have free access. Each student is expected to 
keep a daily journal of all the operations on the farm, and to make him- 
self thoroughly acquainted with the accounts. aSTatural ami mechanical 
philosophy are taught by a series of lectures delix'ered by the principal. 

The chemical laboratory is well arranged and well-furnished, and 
chemical manipulation and analysis are taught to each class of studenta 
iu succession, under the superintendence oJ: the professor of chemistry 
and liiwS assistants. After studying the properties of the more commonly 
occurring substances, tiu^y are taught to analyze a series of compoundi^ 
proceeding from simple to more complex cases, and to apply the knowledge 
thus obtained to the analysis of manures, soils, ashes of plants, faaun 
products, and other substance with which the practical agriculturist is 
more immediately concerned; and, in addition, there is a systematic 
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corirse of illustrated lectoos given ou inorganic, organic, and agriciil- 
tarai chemiBtrv, as vrell as catechetical lectures. Analyses of artificial 
manures, oil cakes, waters, &c., are daily performed in the collage labora- 
tory, and choinico-agricultnxal researches undertaken by the more 
advaHced students, under the immediate direction of Mr, Church and 
assistants. 

Geology is taught by lectures, and practically illustrated i>i field 
excursions and geological surveys in the surrounding neighborhood. 

The professor of botany delivers annually a full course of lectures in 
systeinatic botany, illustrated by a botanical garden belonging to the 
institution, Tvhich enables him to instruct practically in the botany of 
agriculture, and to show the students variouvS experiments in vegetable 
pliysiology. The professor of botany conducts field classes weekly diu^ing 
the summer and autumn months. 

Instruction hi anatomy, physiology, and hygiene is given by lectures, 
Illustrated by cases in the hospital attached to the college; and hi order 
to make the teaching as i)ractically useful as possible, students are 
required to record the particulars of all cases admitted for treatment, 
especially the results of post-mortem examinations. 

In the department of mathematics and surveying the instniction is 
rendered as practical as possible by oi>portunitie3 which arc alTorded 
for instruction in the field, in surveying, leveling, and land-measuring, 
and in the use of the theodolite, spirit-lcs'^el, and other instruments. 
Arcbiteetural and mechanical drawing are also carefully taught in the 
institution. To such students as desire it, instruction in earpontry and 
smithw^j' work is given in the shops attached to the farm buildings* 

There are two terms in the year, with vacations of seven wox>ks each, 
one vacation commencing about the 18th of June, and tlie other on the 
18fh of December. Students who com pie to the two ye?irs' courso receive 
a diploma as graduates, under the title of members^ on having ]Kissed a 
satisfactory exiimination in ngricitlture, chemistry, and any other one 
subject selected by the etuuTldates. 

Students who live hi the institution (in-students) pay £100 per annum, 
to be paid half yearly, in advance. Sfeudents who live out of the insti- 
tution (out-studentsf pay £jO per annum, half yearly, in advance. 

There has recently been established at Cirencester a iarnjors' clnb, 
the lectures and discussions of which arc of great service to the students 
of the college. Borne of the professors belong to this club, and they 
find no diiliculty in securing from ameng the leading farmers those who 
are willing to test practically the scientific discovcrias or supposed im- 
prQVemeuts of the college, and to report results. 

THE XJNIVEIISIT!^ OF KDlNDUUGir. 

The chair of ngricultnre in this university is at present endowed 
jointly by the Highland and Af>Ticultural Society of Scotland and the 
government, and is filled by Prot'ossor John Wilson, an experienced and 
able scholar in- the science \>f agriculture. The cfiicioncy of this chair 
has recently been gi^catly increased. 

The university has resolved to grant dt^grces to those who i>asa the 
prescribed oxannnations, in conformity witli the educational curriculum 
prescribed by the Highland and Agricultural Society. It has been ar- 
ranged that "the lectures on agriculture shall extend over two session!^, 
in order that the subject may receive a more comprehcusi%*e considera- 
tion than has liitherto been accorded to it. The course has, therefore, 
been arranged in two divisions, and is completed iii two sessions. The 
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first is occupied Gliiefly in discussing the principles; while in tlie second 
the practice of modern agrieulture is more particularly considexed. 
Each division of the subject is rendered as complete as possible, so as 
to meet also the requirements of those gentlemen who may not intend 
to go up for the diploma examination. 

, The Coukse of Lectuhes.— Fu&t Division.— 1. History of Agiicul- 
tiire, with the Yimous opochs of advancement up to the present time: 
Sacred Writings, Ancient Egyptians, Greeks, liomanj^, Early and Mitldle 
Ages; Ai)plication of Science; TuU, Young, Sinclair, Davy,' Liebig, 
Boussinguult, &e. 

II. General purposes of agriculture, conditions affecting it, and prin- 
ciples on which it is based ; combination of knov.iedge necessary for 
their proper comiwehecsion and successful application ; the production 
of sufficient and regular supplies of food; civilization; increase of pop- 
ulation ; necessities for increased sux)plies ; necessity for an acquaint 
ance with the laAvs governing the throe great kingdoms cf nature, the 
animal, vegetable, and mineral, and the intimate union of all these. 
This combination of knowledge comprises — 

HI. The Chemistry of Agriculture: The constituents and chemical 
composition of soils, cultivated crops, the atmosphere, rain and spring 
wacer; chemical changes effected by decomposition and recombinations 
in refereuce to the gaseous and mineral food of plants; rotation of crops, 
fall( wing and manuring— their principles discussed. 

IV. The Geology of Agriculture: Conditions under which the differ- 
ent strata forming the earth's crust were deposited ; their composition, 
mechanical and chemical, mode of disintegration, <S;c. ; the formation of 
soils ; the condition and extent of surl'ace soils, and their oharacteristies 
and influence on agriculture; local variations; economic produce of dif- 
ferent formations, as stones for building and other purposes, marbles, 
Slates, clays, limestones, nictallic ores, coals, salt, &c.; general surface 
geology of Great Britain. 

V. The Botany of Agriculture : The nature and character of the vari- 
ous agricultural plants, and the diseases and insect ravages to which 
they are most liable, and their remedies ; the weeds of agriculture ; indi- 
genous plants as indicative of quality of soils ; special crops cultivated 
for food or for technical purposes, as linseed, coriander, vroad, teazles, 
&c.; arbonculturo, the cultivation and management of fruit and forest 
trees; planting, pruning, felling, barking, &c. 

Yi. The Physics of AgTiculture; Meteorology, including climate and 
the various conditions affecting it; atmospheric effects, as winds, rain, 
hail, thunder-storms, their causes explained; harometer, thermometer, 
dew-pomt, &c., indications aSbrdcd by them; tlie absorption a"d reten- 
tion of heat and moisture by difieront soils, and their cajnUa^ntv in refer- 
ence to drainage; hydrodynamics; the general laws of lip-ht, heat, and 
electricity as aftectiug the vegetable kingdom. " 
_ Second Dwision.-^. The Mechanics of' Agriculture ; their ijpnlication 
m the practical operations of the farm. This will comprise the princi- 
ples of construction of plows, harrows, scariiiers, rollers, horse-hoos, 
dnl]s,_ threshing machines, reaping and moA^dngmacliines. chaff cutters, 
Crushmg and grinding machines; the application of steam' to tillan-e pur' 
poses ; motive power—man, horse, wind, water, steam— their absolute 
and relative values and ^:arious modes of application considered 

IL Botations of various districts discussed and explained: secjueuce 
of agricultural operations ; economical divisions of labor: thehav and 
com crop; diflerent modes of harvesting. ? - . 

UI. Improvement of the Soiiby Braining, Manuring, &c. : Draining, 
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irrigation, Wnrioing, claying, raarling, liming, parin^r, and burning; ma- 
nm^^s, farnxvyard and aitilicial, solid and liciuid, their clieimcal composi- 
tion, ortitability for dilferent crops and modes of appiicationj tlieir com- 
parative money valws, adulterations^ 

ly. Live Stock : Different l>reedi=; of cattle, liorses, Rhecp, swine, 
poultry^ &c.; the i)l)yHiologieal principles of breeding, roaring, and feed- 
ing; special points to be attended to, their practical a])pliciition in the 
treatment of stock generally; dittereiit siibstances used for feeding pur- 
poses, their composition, reh\ti\'e value, adulteration, &<;. ; the diseases 
and injuries to which I'arm stock are most liable. 

V. Tlie Econoniics of Agriculture: Dairy in-oduce; butter and cheese 
making, baking,, malting, brewing, wine nnd vinegar making; beet-root 
sugar and si)irit; jK)tato starch and sphit; llax, liber, oil and cake; lime 
burning, bricl< and tile niaking, &c, 

VI. Farm Engineering and Conf^truction : Farm buihlingg ; general 
principles to be obser^•ed, as position, jjspect, size, materials, nnd mode 
of eonstniction, cost, &c. ; arrangement of land inclosures, teuces, shel- 
ter, road making, draining, &c. 

VIL AgriculturaJ Policy : Tenancy— leases, size of farmn, rent, cap- 
ital, Uibor, wages; relation of landku'd, tenant, and laborer; importance 
of correct farm accounts and gxmeral returns; agricultural statistics, 
markets, &e. 

VIII. General Management and Improvement of Landed Propcity^ 
The students of agriculture in tliis university have the advantages of 
access to one of the best industrial museums iu existence. 

AOETCULTUEAL SOCIETIES. 

The Highland Agricultural Society crF Scotland was incorporated by 
charter, May 17, by the name of the Highland Bociety of Scotland, 
and was newly incoi'porated June 18, 1834, by the name and style of the 
Highland and Agricultural Society of Scot lamb 

Much of th(»/ general improvenund in the ])ractice of agricultiire in 
Scotland has been secure<l by the labors of tliisi society in gi^anting 
premiums for agricuUuul ini]n'OV(Mneuls; the boldiiig of shows of cattle, 
im])lements, ami produce, and for Uuj general promotion of the science 
and practice of agricultiue; and receiilly, sinc(». Irif)!;, Avhen it ivrocnred 
a supplementary charter ccnderring ad<lilionnI ])ower»s upon tlu*. society, 
by more elUclent and direct elfbrls to promote agricuUnr;il ecbication. 
The supplementary (jharter enabled thesocic^ty to eoastitiitc^ and af)poiut 
a committee on education, to be called ^^Tlu^ Oouneil of 1 he Highland 
and Agricvdtnral Society of Scot land/' This socit^ty is, Iherefon^, now 
cncouiriiging a bigh standard of agricultural education. The^ fallowing 
is the coiirse adoi>ted by the council : 

Tim comicil consider that, inOrgani^diig the ])vo]^0f^ed system of edu- 
-nation, there are two leading points \o bt^ att<^iuled to; First. The cfler 
of every ])roper encouragement and fa<Mbty to iiuhu^e and enidale ngricul- 
turai students to become caiuHdatos for the society's diplomn. Second. 
The enibrcement of strnigent precautions against the possibility of the 
powers created by the cliarter being abuseil, or Iho (bi)lonia being con- 
forred on insufficient grounds. The (^ornicil conceive that a well-defined 
- curriculum will serreas a. guide to the young agricuilturist, both us regards 
tliosnbiectsof study and the order in which they are to be pursued; and 
that its observance will atlbrd the best guarantee lor ;vn edtieation 
worthy of the diploma. This education must be of a two-fold character, 
scientific and practical— the one to be acquired iu the class, the other on 
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the fiirm. Tko sufiicieiicy of both should be tested; 1st, by o^-idellcc of 
attendance for lorescribed periods in the class and on the farm; 2(1, by 
rigid and searching examination after the required attendance has beeii 
completed. 

In addition to a thorough acquaintance with the details of practical 
farming, a candidate must be conversant ^itli those departments of tiie 
following branches of study which bear upon agriculture: 1, botany j 2j 
chemiBtry, scientific and applied ; 3^ natural history, including the priii- 
ci pies of zoology and geology; 4, veterinary medicine and surgery 5 5, 
field engineering and surveying; 0, the prijiciples of mechanics and con- 
struction, as applied to the implements and buildings of the farm; 7, 
book-keeping aial accounts. 

While candidates are not tied down to any particular college or school, 
they must produce certificates of attendance for the prescribed period 
in the following classes in some educational institution, approved aud 
recognized as sufficient by the examiners : Agriculture^ botany, chemis- 
try, natural history, veterinary medicine and surgery. Acquirements in 
field engineering and surveying, mechanics and construction, and book- 
keeping, may be establishcd by examination, without certificate of attend- 
ance; but students should, nevertheless, take advantage of whatever 
classes may bo available for these branches. 

In following out the practical part of the course, students aro not 
restricted to any particular part of the country or system of farming; 
but the examiners may judge of the sufficiency of the certificate pro- 
duced, and of the competency of the ])arty granting it. The whole 
course of study must embrace not less thau four years — tvro at classes, 
and two at farm; and students should be strongly recommended to pass 
through the scientific departments first, so as to enter on the practical 
part with the advantjigcs and the aids derivable from a proper educa- 
tion. When the scientific course is preferred in point of tiiae, a student 
may be examined upon it before goijig to the farm. 

A student may take alternate years of the classes and of the far]D,but 
must not devote to either less than an entire year at a time- No part 
of the course must commence until the student is seventeen years of 
age, and a diploma cannot be granted until he is twenty-one. 

The Scientific CouESE. — Mrst year. Summer: botan3', three months; 
book-keeping and accounts^ three months. Winter: cliemistry, six 
months; natunil history, six months. Second year. Summer : analytical 
chemistry, three months; engineering and surveying, three months. 
Winter: agriculture, six months; veterinary surgery, six months. 

This arrangement is merely suggested as ])roviding a proper course ot 
study and succession of subjects; but the student is not prohibited from 
adopting another order, provided he proves attendance lor tbe prescribed 
period in the S])ecified classes. By adopting tlie arrangement indicated, 
he has the advantage of carrying to the agricultural class a knovv'ledge 
of botany, chemistry, and natural history; and he is examined imme- 
diately after the close of his coui'se, and at the end of the winter session. 

In addition to the professorship in the University of Edinburgh^ the 
society has an able chemist, Thomas Anderson, M. D., of Glasgow. 

nOYAL AaHIGULTrKAL SOCIETY. 

The Eoyid Agricultural Society of England is, in addition to the ordi- 
nary work of agiicidtural societies, also making an efibrt to encourage 
a^cultural education by granting certificates and awarding certain 
prizes; also by scientific and i)ractical experiments conducted by one of 
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tlic most aMo agxieultiiral clicmists, Dr. Augustus Voelcter, cou;5ultmg 
cbeunst of tlie society, and^ former>y chemist of the Eoyal Agricultural 
College at Cirencester. 

PEIYATE WORKERS. 

There is much valuable private wort being done both iu England and 
Scotland for the advancement of agriculture, which I cannot at preeeut 
undertake to describe; and the scientific and practical experiments ol' 
J. B. LawcB, F- II S., F. C. S., and Dr, J. H. Gilbert, F. 11. a, F. C. S., at 
Rothamstead, are too well known to need a description. 

I wish here only to call attention to the Eothamstead expcrinientid 
station as being the best model I have yet seen for experimental farms for 
agricultural colleges. The thoronghner^s with which Dr, Gilbert exe- 
cutes his work, the perfect system with which ho conducts his experi- 
ments a]id records the results, the size of the experimental plots of 
land, and the arrangement of the laboratory, are all most admirable. 

The plots of land are often entirely too small (not more than three or 
four yards square) at experimental stations to insure reliable results, 
and frequently the results are rendered still less reliable on account of 
grass and weeds being permitted to {jrow ; but at llothamstead the plots 
are from one-eighth to a quarter of an acre in size, and kept perfectly 
clean. 

The estate of Mr.Lawes, surrounding the experimental ground, is cul- 
tivated with a view to the greatest profit, by the application of princi- 
ples developed at the cx])ei'imeutal station, in the use of manures, rcita- 
tion of crops, &c., and a complete record kept from year to year of the 
treatment and results. This station, though a ])rivato enterprise, has 
given to the world, in the way of scientiiic reports, papers, &c., results 
thiit have done and are doing much for the introduction of scientific 
l)nnciplea in the practice of agriculture; and thus these gentlemen, 
tiiongl) private workers, are among the leading educators of the people. 

There are many iiiteHigent fanners in England and Scotland who take 
young men who wish to learn agriculture practically, at JGIOO to £150 
per year; but this is not educational in the fieuse in which we are con- 
sidering the subject. 

THE AGRIOITLTUIiAL INSTITUTIONS OP GEPwMANY. 

At the prcfcicnt stage of progress iu scientiiic agriculture in America, 
we cautmt alibrd to neglect what has been done iu a country where the 
experience of fifty years is embodied in the present facilities olfered both 
by indivi'dual onterpi'^^'^t'^ various governments to the student 

of agricultures ami where the i)esfc intellect and scholarship of the land 
are eni] cloyed in the interest of agriculture and the sciences ou which it 
is based. 

German asTiculture should not be considered under this ano title, as 
the various Clernnin states i>resenfc peculiarities not coinmon to all; but 
too much space \vo\i\i\ be recpiired for a detailed account of the interests 
of scientific agriculture in each Gennan state. 

During my investigations E have visited seliools of all the various 
grades existing in Prussia, Saxony, the grand duchy of Baden, WUr- 
temberg, and Austria; and in this report I have selected one or more 
institutions representing each of the grades or typos of the schools of 
agriculture in Gernuiny, 

The controversy which most interests our country is that existing 
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botweeii the advocates of separate agricultural scliools (colleges or acad- 
emies) and tlie advocates of agrictiltaral edaoation as a iiart of the uni- 
versity course. This eoutrorersy w still going on in Germany, and, as 
fdQts are the best logic^ I am compelled to decide that the greater 
strength of argument rests with the advocates of university education. 
Not, however y"in favor of the complete merging of the agricaltiiral acad- 
emy or school into the university course, but in favor of a union with 
the uriiver.sity. Though there are advocates of the complete dis'Gstab- 
lishment of tLe academies of agriculture, in favor of the universities;, it 
has been found in practice that, to some extent, a separate faculty and 
a separate oigaui/.atiou for the agricultural department are necessary, 
aud that the university department of agriculture should in a degree 
resemble an agricultural academy, so allied ^vitli the university as to 
oi)eu to the students certain university advantages that cannot be 
secured in se]>arat6 academies ; and my observation of the worlcing of 
some of these universities is, that some'modification must bo adoi>ted to 
give directness to the studies of the agricultural student. 

At tlie University of Halle, wliero agriculture is a department in the 
university, and where there are more agricultural studeijts than in any 
other institution in Geiinany, there is a laboratory wholly devoted to 
experimental and practical agricultural chemistry, under the manage- 
ment of Dn Stohmann, a most thorough chemist, and an experimental 
farm of eighty acres, niider the <lirector of the experimental station, and 
prol'essor of agriculture, Dr. Julius Kiihn, who is one of the most pop- 
uUir teachers in Germany* Last whiter Avheu 1 visited llalle there 
were one hundred and eighty-live agricultui^al students iu the uni- 
versity. 

At Leipzig University, where it is claimed that the student of agricuh 
ture can best be provided Ibr in the university proper, it is still found 
to be an advantage to aid the student iu his speciiic aim by a six 
months^ course, furnished by an academy at Plagwitz, two or three 
miles distant, before entering the university. At Plagwitz a large 
model farm is accessible to studentSj and also manufactories of various 
kinds. 

Among the advocates of university advantages for the student of 
agricmlture there are two distinct classes, one class contending that the 
department of agriculture should be constituted of the i)ro lessors of 
the various sciences on which agriculture is based, giving the lectures 
an agricultural bearing or tendency, and adding a few special courses 
upon the subject directly; the other class contending for a separat-e and 
distinct organization, with a full faculty, &c. Both agree, however, 
that the university is the true seat or center of learning,' into which, or 
around which, students of agriculture slioidd be gathered* Of the hist 
class, Ur. Carl Birnbaum, the able director of the Academy of Agricul- 
ture at Plagwitz, and professor in the University of Leipzig, is. an advo- 
cate. The tbllowing is the substance of his argiiment : * 

The first impulse to scientific agriculture iu Germany was given by 
the result Of iiivestigations and experiments in England and the Keth- 
erlands. The earhest step was the establishment of proiessor,shi])s of 
agriculture in the German universities. In accordance with the spirit 
of the age, student life presented few attractions to practical workers,- 
therefore the influence upon the masses was of an indirect nature. 



*For the xuiabridged ar^ruTnent of Dr. Binil^aiim, see the Mittheihiiigen iiberden 
Lehrplan, die Lehrhiilfsnuttel n. die EiurichtungeB cler luit der Kouigl. Uiiiversittit 
Leii3zig verbimtleaen luudwirthschaftUcheu Lebraustalt Plagivitz/' 1868. 
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Tliroiigll these professorships opportunity was offered for officials and 
overseers to gain advanced ideas^ and from them the contest was carried 
to the peasantry, between the old nianual-labor system and science with 
the resulting imjn^ovements. Thus came the introdiiction of inachiues, 
stall-feeding, artificial food, root crops, and station of crops in ])lace of 
fallowing. But results were slow because the opportunities for ]>racLicaI 
application of the principles failed iii the universities. Dr. Albrecht 
Thaer, the great reformer of German agriculture, recognised the neces- 
sity of observation as yn element of instruction, and wavs the founder of 
the lirst academy of agriculture on his model faruj, Moglin, Other 
acadelnies in connection with model farms soon followed. 

Little by little the professors in the universities, ignoring the practical 
in the depaitnunit of agriculture, iailed to keei> pace with the rai)id 
progress nuide through observations and experiments. The result was 
that soon their teachings contradicted known i)ra(itical results. An 
escodus from the lecture-rooms of the universities followed, and in this 
popular protest against mere theoretical ti^aching, it was almost for- 
gotten that from these sources had Ho wed the streams of scientific 
knowledge now quickening find iertilizing the land. Thought and 
effort Were now turned to broadening and deepening the scope of the 
acndeniies- Still, in the academies there was wanting, and must be 
wanting, the breadth of culture i)ossible in a uni\or.sity. JMany lec- 
tures, most invaluable to agriculturists, which belong to university 
courses, are not given in academies, because their bearing ui)on the 
immediate subiect is not sufOciently apparent. Concentration must be 
the central idea of special agricultural academies. liecause of the lim- 
ited time given by most stiulents, the subjects under consideration must 
he restricted to. those most immediate and important. 

G* Fr. Schulz, as early as the third decade of this century, claimed 
for agriculture a broader development and tlu*. retransler of agricultural 
education to the universities. In Jena and Greii'swahl sprang up 
through bis infinence sncii agricultural institutions, and Down and Got- 
tingen fol]()W(Hl the exam])le. Liebig has altacke(l the academies with 
severity, and t!ie result is a bitter strile as to the most desirable organiza- 
tion for agricnitural institutions. In onr day, when there is no scarcity 
of model larmM, tlie disciples of progress are lempttHl to repeat the in- 
gratitude shown the universities, by forgetting that for all tlie practical 
methods of progress tlie ac^idemies are to be IJianked. 

The need Or experimental iarms and cheinicahagricultural stations 
ap])ears in the for(^ground, and that academies Itavc not suriieiently ap- 
preciated '.thiM need is proved by thc^ratud estal)lishmentor tlrese centers 
of experiment, and the exticptional cases in which they stantl eoiniected 
witli acatleinies.' TJie author, while adjiiitting fully the advantages up 
to this date conferred by the academies, and the benehchd direction 
they havfe given to agricultural ellbrt, is in favor of their complete ab- 
sorption by ilio vtuiversities. But he claims that the uni\x*rsitiea must 
afford every opporlunity for amost thorough and complete special eoiixse 
of agriculture. . ' , 

Moglin, the first academy of agriculture, was the first to disappeai-'as 
an independent organizsition, and reappear in cimnection with Berlin 
University. Waldau, in East Prussia, follov/ed, ami the disestablishment 
of Tharaiid Academy is in i>rospect. Halle established a moderately 
complete agricultural institution several years ago, and in Breshui, not- 
withstanding the nourishing condition of the ScWeswIg Academy at 
Proskau, a similar department has been organized* In the middle ot 
the nineteeuth century, therefore, the course of agricultiu^al instruction 
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i3 again ffraclTuiIly taldiig' its place in the curriculum of tlie niiiversity. 
i f aHrieiilturists arc to study to good purpose^ liowerer, tli^re must be 
in the university the same opportunities for a tliorougii course in agri- 
citlture as exist in other departments. 

From these considerations tbere have been founded at certain uni- 
versities, as Bonn (Poppelsdorf), Jena, Greifswald (Eldena), special 
• institutions similar to ngricultiu'al academies, but in unity \Tith the 
universities. These institutions have tijeir Beparato corps of ^ professors, 
and the students pay one tuition fee for the advantages of university 
and special school, and besides the coui'se of the latter they can, as far 
as time, means, and distance wiil allow, hear the university lectures j 
but they appear as occasional students, and remain strangers to the 
peculiar lite of the university. By paying a united or total tuition fee, 
the distinguishing right of a German student, free choice of teachers, is 
abridged. Many claim this as an advantage, as the student of agricul- 
ture, having a free choice of lectures, might not select such as bear most 
directly and lully on the special purpose of study j and as a consequence 
their studies fail in concentration or continuity. Admitting this advan- 
tage in institutions thus organized, and their adaptation to certain stu- 
dents who might be versatile and diffusive, it may be answered that the 
development of self-reliance in farmers is the first necessity in a course 
of stndy, that they may be adequate to independent investigations and 
individual action, and that a lixed course of study does not tend to such 
development. On the other hand, a due consideration of the needs of 
agricultural students must be insisted uponj and the lectures of uni- 
versities have an adni)tation to their ends. " 

As yet agricnltural students cannot be matriculated without having 
finished the gymnasium couire, and many insist that this requirement 
must be continued. Since a certain practical experience m agi-iculturo 
is necessary, this requirement hiiould be relaxed in favor of agricultural 
students; and if applicants fail in points requisite to entrance upon a 
university course, there shoidd be a short preparatoiy term, as a speciid 
coirrse of reading is often necessary to jurists, medic+il students, &c. 
This bridge between selt-preparation and the university course is fur- 
nished by an organization like that at Plagwitz. It, too, has its separate 
corps of professors and a united tuition tee; but the course is only six 
months— just the tie between the preparation and the university. For 
those fitted to enter at once the agricultural department of the'univer- 
sity, the necessity lor this six months^ course does not exivSt. Still it is 
recommended as an advantage, since students enter upon the uni\'ersity 
course witii a certain prcpai-ation and self-contidenco as the result of 
this brief term of study, and a vrarm class feeling exists among those 
who pass from the academy together, which is a stinuilus to study. The 
nearness to Leipzig allows students to hear both the academy and uni- 
versity lectures, and to combine the advantages of a university town 
with the practi(ial opportunities ouered at Plagvv^itz. Students desiring 
it have a common home under the control of the director. Only such 
lectures are delivered at Plagwitz as require experiment or demonstra- ' 
tion. 

In favor of the other mode of securing for the student of agriciilture 
the advantageG of the university. Dr. Edward Ilartstcin, director of the 
Poppelsdorf Academy, is an able advocate. The following is briefly the 
substance of his argument ^^From those vriio favor the entire dis- 

* I'or tho luU b'tatciJcnt of Dr. Hartsteiii's views, sec Die laudAvirtli8c]ini*£liciic 
Akaclernio Poppekdoi-i; ak BdU-a^j zur GescliiGlvte iiud Bem-tlidluii'^ dor lund^virth- 
scbaftlicUeji Akadcmicu/^ of 18a4. 
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establislnnent of ngricultural academies and their reoi-ganizatioii as 
departiueDts of uuiversitieSj the favorite charge against the acadeniics 
is their ^ODC-Bidcdncss' or specialty, and the claiDi made in behalf of 
university education is its universality of culture. The accusation 
against academies and the advantage claipied ibr universities are a 
mere form of words, however, unsustained by facts^ as an investigation 
of the university system will prove. Universities do not offer uiiiversab 
ity of culture. Like agricultural academics, mining schools, ]>ol3tcchuic 
institutions, schools of art, &c., they are prcpariitory schools for spcn^ial 
life pursuits, 13 ot places for tliat process of diffusion celebrated under the 
]iame of universal culture. The division of the universities into four or 
five departments (as is done in high scliools) proves that, to n^ach their 
purpose of preparing students for the ]>ractical callings of lii'o, there 
must be a division of studies in accordance v/ith the aims of students. 
The judicial course is for the study of law, and a demand that the legal 
student should devote himself at the same time to general seientiftc and 
medical suidies would be unreasonable. The riiedical department is also 
a wcll-defiTiod course of preparation f(n^ one <leeided Hie ctireer; and not 
less clearly defined is the theological course. Those who wish for a 
thorough revolution in the nietho(l of agricultural study do not think of 
these well-organized and clearly-defined comxcs, but oxi)ect nndoilned 
and mj'sterious advantages fron) the absorption of agricultural acade- 
mies by the philosopbicai departnu?nts of universities. And yet univer- 
sities complain that the ]^Jiilosoi)hical department, on account of the 
diversity of its interests, I'ails in directness. This (lepartment iuclndes 
liistory, [)hysiology, philosophy, the natural sciences, an<.l mathematics. 
The desire is to open all these sources of knowledge to the students 
of agriculture,, overlook the fact that tlie i)hilosoi)hical department is 
subdivided into special courses, according to the life aims of the student. 
No student has yet appeared so universally gilted that he has taken all 
the hoterogencous courses of this department. No one mind can drink 
from all these fountains. Even one department, the Iburth of a nnivcr- 
wsity, is too copious for the capacity of single juiiids. The proposition 
to divide the i)hilosophical department into two or three departments, 
now under consideration in dilfcrent universities, ])rovcs howenii>ty is this 
term 'universality of culture' — a ])ossibility nc\'er reduced to a reahty. 
Universities do not exist ibr the development of iniiversal geniuses, but 
for the education of useful men for the <lifterent pursuits of life. As to 
the accusation of 'one-sidedness^ whieli is nitule against the academics, 
if tliis means that chemistry, physics, and other branches of the natural 
sciences are studied, not in their whole comi)ass but only so far as l)ear- 
iug upon and serviceable to agriculture, this is admitted ; Imt why does 
not the sanm rcproatdi rest upon stuilents oi' medicine, Avho, equally with 
ngricTdturists^ study natural laws in their relations to the profession 
chosen, not in their complete range and illimitable possibilities! The 
world has need of good physicians and good agriculturists, but ncitlier 
need to be accomplished naturalists; with neither is the end furtherance 
of scieiice, but such a knowledge of the laws of nature as may be avail- 
able in the pursuit of their respective vocations. The only way in 
which academies might advantageously become parts of universities 
would bo by the organization of separate agricultural dep^artments with 
corps of professors and all the practical accessories of experimental 
farms, &c., &c. ; and this would have no advantage over a separate organ- 
i;mtioUj as agiigaltural academies in connection with universities, us is 
the case with Poppelsdorf, liaviug its own foculty and goverunient but 
rtill nllied to Mioauiiversifcy, tlio students of the academy being mntric- 
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ulated at the university. For the teachers, the advantages of resi<5ence 
in a university town, association with professors in other departments, 
and all the accessory benefits of n university, are marked. Then certain of 
the lectures at the university are available for the students of the acad- 
emy upon subjects associated with agriculture, yet not warranting profes- 
sorshipvS in the agricultural institutions. Again, access to the collections 
and library of the university offer advantages hardly possible to gather 
about an hulependent academy. Of all the advantages which follow 
university matriculation, however, that of association with students in 
other departments is considered the greatest. By matriculation, acade- 
my students have the same rank as university students. Independent 
academies, with ag-riculture as tlie single aim, are ai)t to give a too exclu- 
sive tone to the whole life; so that in this respect^ and in this respect . 
oiily, may the charge of ^one-sidedness' be feared — not in the course of 
study y but in the social life. By mingling with students of the various 
departments of a university, the free interchange of opinions, the intro- 
duction of subjects bearing upon their different courses of study, recip- 
rocal sympathies and interests are awakened which keep the agricultu- 
ral student from being merely an agriculturist, the legal student from 
being merely a jurist. This recognition of the studies and aims of 
others may give socially an ai>proximation to that ^ijniversality_of ciil- 
ture^ which might not otherwise be possible. Study niuM be specS^^ 

but sjinpathy may be universal/^ — --^ — _ 

BIyo'wn opinion is, that well-organized agricultural departments in^) 
; our American uui vorsities are the lu\st and the leading demand, not only | 
for the promotion of scientific agriculture in the United States, but to ' 
lift practical ngricultui'ciuto a thorough system and to its highest devel- 
ojmient. Hot a nierc agricultural professorship, but a complete depart- 
ment ot agriculture, with at least two able professors, one of practical or 
applied chemistry, and one of agriculture; with courses of lectureg 
adapted to agriculture by a half-dozen more of the professors of each 
university; and the use of an experimental farm where demonstrations 
may be given having a practical bearing upon the lessons of the course. 
In every consideration of economy, thoroughness, and comprehensive- 
nesSj such, schools of agi^iculture must rank before separate academies. 
The mere j)liysical advantages that must constitute a i)art of the acces- 
sories of any good university offer advantages to the student of agri- 
culture such as it is aljnost impossible to accumidate for a separate 
academy; such as cbemicai and philosophical apparatus, collections in 
botany, zoology, geology, mineralogy, libraries, &c. In the cmploj^ment 
of the best talent, erm su}>posing it to bo possible to secure it in con- 
nection with separate academies, the argument is greatly in favor of 
university departments. Take for example the department of agiicul- 
ture in the university at Berlin, Prussia. Professor Eose, the distin- 
gTiished mineralogist' and geologist, who has a world-wide &me, is 
employed to deliver a special course of lectures (two each Vr'eek) extend- 
ing through one (pmrter^ for two hundred thalers ($150 in gokl) His 
services, if they could be secured at all for a separate academy of agri- 
culture, would cost $3,000. But he is a professor in the university, and 
has Ids regular salary independent of the agricultural department 
Professor Karl Eoch, the botanist, delivers a full com^se of lectm^es in 
the agricultural department for lour hundred thalers, and Dr. Knoj 
delivers a course of lectures on the i>hysiology of plants for two hundred 
thalers. Thus it will be seen that economy nnd the opportunity oi 
securhag able instructors are in favor of connecting agricultural instruc- 
tion with the university. For a complete canvass of the advantages oi 
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different metliocls of irstnictiori, the claims of separate academies can- 
not bo overlooked. The academy at Ilohcnhein long ranked as the 
])attern of an agricnltural school in Germany, and to a great exent for 
other countries. Many of the most eminent' agiicultiirists look to it as 
their alma mater. Liebig, I believe, first raised tbe question as to 
whether a compk^te agri(ailtural edncation could best be attained in 
isolated academies gr in agricultural departments of universities. Since 
then the adyocates of the university plan, in one Ibrm or another, either 
by combining institutes or academies with the universities, or by creat- 
ing departments of agriculture in the universities, iiavc become very 
numerous, and the growth of such institutes or departments has been 
very great both in number and in^osperity. This growtli has been 
marked in Prussia, even where the Ministerium of Agriculture for a 
time, at least, struggled against the change. I doubt not, however, that 
the separate schools will continue to be necessary. It is chiefly where 
great scholarship is called for that I would rocommciul the university 
departments J and to secure this a thorough i)roparatiou must be 
required as a condition of entrance. In all countries, and particularly 
in our own, there are nuiltitudes of young men who would be glad to 
know the nidiinents of scientific agriculture, suflicicntly to relievo their 
hfe-calling from being a mere i>liysical drudgery. Those v.im neitljcr get 
the reqliisite preparation to enter the university course, nor the time to 
pursue it if tliey were prepared. Various g^rados of agricultural schools 
will therefore be called foi-, and can eavsily b(^. ])^(,)^'ided by ])vivate enter- 
prise, or by private enterprise aided by the States or by' societies, (as is 
the case in Germany,) as soon as w^e get edncated men for teachers. 
First of all w^e must provide wide scliolarshi]>, either by university 
courses or by academies of a very high grade. IJy this means we may 
secure a class oi' competent men for ])rofessor8 and teaclicrs, and for tlie 
work of high experimental agriculture, an<l at the saino tinu^ atford 
means of culture to all who can unite with an agricultural training a 
hbcral education. Schools for special bramjlies, and also schools of the 
various grades, will naturally ^bllo^^^ Dr. Ivomers, of J^rague, chief 
director of the Tetscluni'Liebwerd A(!aLlen»y, and one of the most ener- 
getic teachers of scientific agricxdture in Clermany, whoso study of the 
methods of inBtruction has Ix^en prolbund, expresses ?nost emphatically 
his belief in the necessity of throe distinct grades of {igricidtural schools, 
to meet the wants of all (^lasses of students, viz: 1st, a Iiigh school, such 
as a university dei)artnient wotdd be; litl, a, middle scjhool, such as the 
agricultural acadeniy; 3(1, a lower school, such as {\u\ Acker bmir-^dmle. 
The first, for securiug accomplished scholai\Hhip su(th tis would lit men 
for professional careers; the second, to educate overseers of estates and 
owners of small estatesj and all such students as could enter upon the 
course of study with some rudimentary knowledge of the scieiujes relat- 
ing to agricxdture, artd yet could not take the higher course; the third, 
for a class of men who wish a thorough practical training in agriculture, 
working with their own hands, but who cannot conu^ with any previous 
prepaj'ation to enable them to compreheiul atri(»tly scientific lectures. 

The Ackerbau schools of Germany are among the means adopted to 
C-Xtend the results of scientific investigation to the masses- In Germany 
much attention is being given to this subject, and it is a much more dilU- 
cult one to deal witli tliere than it can ever be in om* country. We might 
be incUned to award to Germans the credit of being a pra<itical peopU^, 
iudging t)y the results of their industriewS, if we did not know how 
immeasurably bej'ond their practice their theories are, Tln^re is no 
nation where theory and practice are so disassociated as In Germany, 
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^ where science is vso inucui in advance of its i)ractical application — where 
thci'O is sucli a cliiibrcne(i between Icnowing and doinri. 

Could space bo affordf^d to fully consider the propfress of scientific 
agriculture in Germany, the questions growing- out; of this need would 
prove mOsSt iruitful in instruction, particularly such as pertain to the 
methodis of inKStruction, viz., the questions as to iiow far agriculture can 
bo taught in the Vollcs-sclmle (common schools,) the organization of iior- 
inal agricultural. schooLs, the a])pointuiont of wnndering teachers, aad. 
the establish 131 cut of casinos, I do not believe that a,i?'riculture cay be 
introduced as a branch of study i])to the coaimon school. Evea v/ere 
the chihben mentally ready for such studies, v/hich they are not, all tbc 
period of life that beloup's to the common sclioo! is needed for develop- 
ment in general directions ; not that the teacher may not drav: h^rgely, 
in the way of illustration, from many of the practices in a^Jcricuitureajid 
from some of the rudiments of tljo science of agriculture, for the quiet- 
ening of observation and broadening of tljc comprehension of his schol- 
ars; but there is a i)eriod of life (student life) when most of, if not all, 
the sons of American farmers might be prov ided with special agrical 
tural instruction to great advautage^ — such winter schools as arc being 
inaugurated in the grand duchy of Baden, The question recurs, how 
are we to secure competent teachers? And vro are thrown back upon 
the work that must antedate any great multiplication of schools of agri- 
culture. If we scatter our resources at the outset by the establishment 
of a multitude of schools, academies, and colleges of agricalture, the 
result will be that we shall secure only a lov/ st^uidard of ngricul tural 
education — at bCvSt, on]y a sort of half education; and any effort to 
deepen and broaden the system will, teii years hence, be surrounded by 
difficulties far greater than now exist. To revive any system that has 

- fallen i-iito disgrace, to renew an undertaking that has failed of success, 
is far more dillicult than to originate aiid perfect an enterprise that can 
bo commenced free Irom prejudices. Since there arc no less than one 
hundred and fifty agriculturai institutes, nniversity departments, acade- 
mies, schools, and stations in the German states- it is not practicable to 
give a description of all of them. The systems adopted in the organiza- 
tion of the various grades of schools, and the methods of instruction in 
use, can best be understood by a statement of the dej^artments of study 
embraced and their distribution in the courses^ which will be undertaken 
in the following pnges. 

The Itoyal Institute or Academy of Agriculture at Poppelsdorf. near 
Bonn, on the Ehine, represents one class of schools, in which the student 
of agriculture has university advantages, by the union of the institute 
with the university. The coiu^se of study of the University of Leipzig, 
where ngiiculture is a department hi the university, is given, not because 
the organization is superior to that of the University of Berlin or Halle, - 
but because the course is preceded by a prepanitorv course at Plagwitz, 
which course is also presented. Of the separate schools or academies 
four have been selected which are believed to represent comprehensively 
the academic sj'steni for general agricultural education in Germanv. 
There exist many special schools for single departments of study, such 
as forestry, fruit culture, flax culture, horticulture, veterinary surgery, 
&-c,, but these have not been selected. The highest class of separate 
schools might be still further represented by the lioyal College of Agri- 
culture and Forestry at Tharant, in Sasony ; by that at Altenberg, in 
Hungary ; by that at Proskau, and by manv others; and those con- 
nected witii universities, either a^ departments or institutes in union 
wxth universities, by the universities of Berlin, Halle, Gottingen, Yienna, 
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EMena^ &c.; but this would involve much repetition and require consid- 
erable space. Justice could not be done to an account of the agricultu- 
ral experimental stations of Germany^ except by a very lengthy si>ecial 
report on that subject. Mucb could be said in praise of the work these 
stations are accomplisliing both for the advancement of the science and 
the art of agriculture. This work is not confined to the investigation of 
the nature of soils, and the best methods of enricliing them, and the 
nature and growth of all that the soil can be made to produce in the 
vegetable kingdom, but embraces also the best mctliods of utilizing these 
products for the tbod of man and beast. It will be seen, however, by the 
annexed brief account of these stations that they are of recent origin, 
and followed the work of the agricultural schools. 

The academy of Tctschen-Liebwerd, though mui^h newer than many of 
the other schools, deserves a much more detailed account than I have 
been able to give. The State Agricultural College of IMichigan is the 
only institution in the United States of the class of Ilohcnbein and Tet- 
schen-Liebwcrd that may be considered as highly successful. The hope 
of America, and to some extent of other nations, is turned towards the 
Cornell University for an example that will broaden and liberalize iodus 
trial education, not only in agriculture, but in all the (le])artments of art, 
trade, and science; but the leaders in that university, no less than in 
the Industrial University of Illinois, and in all the institutions of the 
various States founded, or to bo founded, under the stiinukis of the gov- 
ernment grant of lands for agricultural and mechanical education, will 
fmd that the more they study the cau>scs that have led to the success or 
failure of other institutions liaving the same or similar aims in view, the 
sooner they will attain the highest usefulness and prosperity. 

THE ROYAL INSTITUTE OK ACADE:MY OF AaMCULTURE AT POPPELS- 

DORP. 

Poppelsdorf is one mile from Bonn, on the liliino, through beautifully 
shaded walks. The natural histoiy collcetious of the University of 
Bonn occupy an old ])ahico at roppels^lorf, and the new chemical labor- 
atory just completed is situated here also. This is one of tlu> very best 
laboratories in Euroi>c. 

The academy at Poppelsdorf has two ftirms, one at Poppelsdorf of one 
hundred and twenty morgenj^ another at Annaberg of oiu^ thousand 
morgen. The Held for \\Kperiinents contains about twenty morgen. 
The academical farms roeoive no subsidies irom government, but they 
yield a consi<lerable amount of rent. The i\o\(l set apart for experi- 
ments, and the experimentiil sttition or branc:h receive an annual sub- 
sidy trom government of f(nu' tliousand thalers. Besides the lield set 
apart for experiments, a smaller farm is nuiuisite duiiiig the term of 
instruction. The students are not practically employed on the tiirms, as 
they are supposed to ha\'e acquired the practical part of farming before 
entering the academy. ^J'he lutatlemy is exclusively supported by the 
government, and the aimual expenditures of the iastitution amount to 
twelve thousand thalers. There, are liftetni instructors, ^'iz: three in 
the different branches of agricndturo, two in cheTuistry ami tecilinologyj 
and one eagli in botany, physics, geology, s:oology, forcsty, veterinary 
surgery, mathematics and architecturo, gnrdeuing and rearing fi'uit tree^, 
national economy, and in agricultural jurisdiction. The weekly lectures 
of the several teachers vary from three to seven, and the entire course 
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extends over two years. The course for tlie summer commences on tlie 
15 th of April J and lasts until the loth of August; the winter comse 
extends from the lath of October to the loth of March. 

Though the students are not practically employed on the farms, prac- 
tical courses of cihemistry, botanj^, and physics are introduced^ during 
which the students are enjployed, with the assistance of the teaeherSjiu 
solving chemical^ vegetable, and idiysiological problems; the result of 
these studios of natural science is of the greatest importance to tlie 
students. The teaching is carried on in the form of lectru^es. The whole 
premium payable for two years amounts to one hundred thalers^ viz; 
seventy thalers for the first, and thirty thalers for the second year. 
The lowest age for admission of students is seventeen years^ but the 
greater imnibcr of the students are of the age of tvv'enty' to twenty-five 
years. The number of students at the last term was ninetj'. The aggre- 
gate number of students in this academy is eleven thousand. The students 
are matriculated in the University of Bonn., vrhere they enjoy the same 
rights as the university students. The following is the distribution of 
the different branches of teaching in the four terms of the biennial 
course : 

FiKST YBAR.'^Winter term. — Introduction to agricultural studies : 

L Agricultural exercises: 1, economical basis of agricultural science; 
2, the science of manure; 3, general science of animal production; 4, 
agricultural book-keeping; 5^ agricultural literature, with particular 
reference to new publications; G, rearing of fruit trees, with practical 
illustrations; 7, practical agricultural illustrations. 

II, Forestry: 1, the use of forests, care and valuation of them, with 
practical illustrations; 2^ the chase and fishexy, 

IIL Natural sciences: Ij inorganic experimental chemistry; 2, analyt* 
ical chemistry, with practical lessons in the laboratory; 3, chemistry of 
the soil; 4j geology and geognosy; 5, general botany, and anatomy of 
plants ; G, microscopic stuiKes ; 7, anatomic and physiological view of 
the animal creation ; 8, natural history. 

IV: Mathematical exercises: agricultural mechanics, and science of 
machinery. 

V. Economy: science of national economy. 
TI. j urisprudence : agricultural jmisprudence. 
YII. VetcriDary surgery: 1, anatomy and physiology of domestic 
animals ; 2, exterior ailments of domestic animals. 

VIII. Technology: general technology. 

IX. Architecture: 1, construction of agricultural buildings, and indus- 
trial undertakings; 2, lessons in drawing, 

Summer for;)?..— Introduction to agricultural studies: 

I. Agricultural exercises: 1, comparative illustration of the agricul- 
tural condition of the principal European countries, particularly of Eng- 
land, with particular reference to Germany ; 2, culture of cereals and 
vegetables tor feeding purposes; 3, agricultwal implements and machin- 
ery; 4, rearing cattle; 5, exterior kiioAvledge of horses; G, culture of 
wine and vegetables, with practical illustrations; 7, agricultural illus^ 
trations and excursions. 

II. Porcstryj with practical illustrations. 

Iir. Natural sciences: 1, organic experimental chemistiy ; 2, experi- 
mental physics ; 3, analytical chemistry, with practical lessons in the 
laboratory; 4, agricultural literature treating of chemistry; 5, agricul- 
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tural botany and ailments of jilants; C, physiological lessons on plants; 
7^ natural history of invertebrate animals; 8, statistics of natural seiences; 
9, botani cal excursions. 

IV, ]\lathematical sciences: practical geometry, and lessons in meas- 
uring land and leveling. 

V. Economy : the policy of national economy. 
VT. Jurisprudence: agrarian jurisprudence. 

VII. Veterinary surgery : acute and hifectious discascB of domestic 
animals. 

VIII. Architecture : 1, kno^Yledgc of building materials, and lectures 
on architectural construction j 2, lessons in drawing. 

Second year.— TF^nfer term. — Introduction to agricultural studies: 

I. Agricultural exercises: 1, the systems of agriculture, management 
of large farms, and planning ; 2, tillage, drainage, and sowing the soil; 
3, agricultural calculation; 4, literature of agriculture, vrith particular 
reference to the newest publications; 5, breeding of sheep and knowl- 
edge of wool; 0, rearing of fruit trees^ with practical illustration; 7, 
practical agricultural illustrations. 

IL Forestry : 1, the use of foi^ests, care, and A^aluation of them, Avith 
practical illustration; 2, the chase a-iyd fislu^ry. 

IIL Natural sciences: 1, inorganic experimental chemistry ; 2, experi- 
mental physics, meteorology ; 3, analytical chemistry, with practical les- 
sons in the laboratory ; 4, mineralogy and geology ; 5, the physiology of 
plants; 0, microscoy^ic studies; 7, natural history of vertebrate animals ; 
8, agricultural stati sticks. 

IV. Economy: science of national economy. 

V. Jurisprudence: hitraduction to agricultural jurisdiction. 

VI. Veterinary surgery: anatomy and physiology of domestic ani- 
mals. 

VII. Technology : technology of the industrial brancln^s of agricul- 
ture. 

VIII. Architecture: 1, construction of agricultural buildings and 
industrial undertakings ; 3, road-making and vrater work's ; 3, lessons in 
drawing. 

Summer term. — Introduction to agricultural studies: 

I. Agricultural exercises: 1, valuation of farms, and calculations as 
to yields ; 2, culture of commercial produce ; 3, knowledge of the soil, 
and plans for hriproving Ihe same; 4, mam\gement of meadow\s; 5, his- 
tory ajul statistics of agriculture; 0, rearing a.nd breeding oi' the sinaller 
domestic animals ; 7, medical treatment ot* domestic tuiinuds; 8, culture 
of wine and vegetabh^s, with practical illustrations; 0, agricultural illus- 
trations and excursions* 

IJ. Forestry, with practical illustrations. 

III, IJatural sciences : Inorganic experimental chemistry ; 2, experi- 
mental phy^sics, electricity, magnetism, sound, and light ; 3, clicmistry 
of the animals; 4, analyticial chemistry, with pra(itienl lessons in the 
laboratory; 5, literature of chemical agricuUure; G, agricultural botany 
and elements of plants; 7, selections trom general botany, and the anat- 
omy <uid physiology of plants; 8, physiological lessons on plants; !), 
statistics of natuial sciences; 10, botanical excursions. 

IV, Mnthematical sciences: practical geometry, and lessons in meas- 
uring land and levelii»g. 

V, Economy ; the policy of national economy. 
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VI. Jurispradeiice; agriciillriiral jurispTudence. 
TII. Veterinary surgery : actite and infectious diseases of domestic 
animals. 

VXII. Arcliitecture : 1, knowledge of building materialSj and lectures 
on aicMtecturai construction ; 2, lessons in drawing. 

AGEICULTUBAL SCHOOL AT PLAaWlTZ, NEAIt LEIPZIG. 

This school is preparatory to entering upon the agricultural course in 
the university of Leipzig, and embmces a term of six months. The fol- 
lowing is the course of study : 

History and literature of agriculture ; elements of physics and chem- 
iatfy, with instructions in the small laboratory ; introduction to botany, 
with the use of the microscope j anatomy of auimals, vdth. study of horse- 
shoeing; Held measurements, leveliug, and drawing of plans ; book- 
keeping and study of exchange; introduction to mineralogy and geog- 
nosy ; practical demonstrations and exercises. 

Students can, also, according to their time and wish, attend certam 
of the university lectures. 

AGEICTJLTTJEAL COURSE IN THE UNIVEESITY OP LEIPZIG. 

Agricultural lectures and associated subjects : 

Study of plants, meadows, and stock-raising, and estimates of yields 
or returns; sheep-raising, and study of wool ; care of <iomestic animals: ' 
associated manufactories and technology; agricultural chemistry, and 
practice in the large agricultural-ehcmical laboratory. 

Bectures on accessory sciences: Inorganic and organic chemistry; 
mathematies, physics, and mcclianics; botany; zoology, comparative 
anatomy, com parative osteology, and physiology of auimals; mineralogy 
and geognosy; universal mathematicaJ and physical geography ; mete- 
orology and astronc^y; political economy; historical science; litera- 
tui'e, and history of literature ; philosophical sciences. 

The total tuition fee for the six mouths' course at the academy at 
Plagwitz IS sixty thalers. For the succeeding terras at the university, 
or for those who enter at once upon the university agricultural course, 
there are fifteen thalers per term to be paid to the academy, and for 
tlie use of the laboratory special fees, according to circumstanees. The 
payment of the fifteen thalers secures the right to the academy lectures 
and the lectures of the director at the university. At the university 
for four hours' lectures a week, for the entire term, four and five thalers; 
and for two hours^ lectures per week^two and three thalers for the term 
are charged. 

nOHENHEIN ACADEJTY. 

This academy was the first of the separate schools visited, and is per- 
haps the best known of the German academies of agriculture. My visit 
to the institution was on the occasion of a meeting or congress of Ger- 
man agrieiiltura] chemists, officers of the agricultural experimental sta- 
tions, and friends of agricultural chemistry generally. ^Tearly aU parts 
ot Germany were represented, as well as several other countries. The 
subjects presented at the congress, either in the form of stated papers 
or discussions, and their titles indicate fullv the character of the 
meeting, and also, to a great extent, the character of German eflbrt 
lor the advancement of agriculture. German scholars occupy them- 
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{pelves almost exclusively \yitli the teclinical and strkitly scicTitilic Lear- 
ings of the subject- It would be almost iiT]i)ossible at such a meet- 
ing to introduce any question relating to the practicability of makiii^j 
available to the masses the very principles evolved or discussed. Scien- 
tifle facts and theories absf>rb the entire energy of most GiTiiian seholary. 
The following subjects and allied questions occupied the entire attention 
of the meeting: Analysis of foods; ash analysis of agricultural sub- 
stances; investigationon the feeding of animals; cultivation of i>lants 
in water; control of the numuretrndc by experimental stations; rela- 
tions of food, and cost; np]n'Opriation of ibod, (in relation to experiments 
on the subject;) maimring; auidysis of harvest lU'oduets ; soil analysis; 
results of experiments on feeding, vegetation, and mamires. 

The congress assembled August 17, at 10 a. m.^ iu tlu^> ^^balconsaale" 
of the castle, andj alter the usiml ]neHuiinaries on such occasions, the 
reading ^ of paptH\s continued until U o^jlock, the hour lixed for a 
public dinner. The afternoon was occupied in visiting the experimental 
stations, museum, &c., and the evening by a- social nieeting. The fore- 
noon of the second day was occuined in r(^ading ])ai)ers and in discus- 
sions; the afternoon, by an excursion to the Keeker Valley, n^turning to 
Stuttgard in the evenhig. The Ibrenoon of the third day was occupied 
in visiting the ]>olytechni(5 schools, museums, asid art n<'ademies in 
Stuttgard; and the afternoon, by excursions to Jierg and Cronstadt. 

By attending this meeting f was enabled to see all the departments 
of the riohenhein academy und(T the very best circumstances, and to 
meet personally representatives from uistitutions in all iiarts of Ger- 
many; thus learning much of tlu^ spirit of the present workers iu agri- 
culture. 

liohenhein is situated on high ground, abcnit two hours' drive from 
Stuttgard, the capital of the kingdom of Wiirti^nberg. The academy 
buildings were erected by Duke Charles, in j 770-1 780. This princely 
residence had fallen into eomi)arative ruin, but was Repaired by King 
William and appropriated to the use of the agricadtural academy^ which 
was lx)unded in 18.1.8. The school is located on the royal (Unnain, and is 
sustained and d irecited by the Ktat(\ It connn(MH:ed with only eight 
students under the dire(-torshii> of Baron Nepomuk Scliwerz. 

At the present thite this institution consists of tlu'ce Be]>arate schools 
as well as a number of ex(raor<liirary courses, such as school teachers' 
course, fruit-gr4)W(u\s' (course, meadow-cultun*. course, and shepherds' 
course; also special courses for governjuent ollicers, and a course for 
bee and silk-worm management. 

The iu'st of the three schools is the academy, whieh embraces afidl 
coxirscof instruction in all the branches of agrievdture, including for- 
estry, and requires two years for its completion. Students are expected 
to be eighteen years of age when they enter. The second is an agricul- 
ttmil school ii)v men whose practh;al educ^ation is the main object. They 
receive instruction in th(^ lecture-roouj about two hours dailV, morning 
or evening, and the entire day, with this exceptioi!, is spent hi actual 
laboi\ This department is open only to residents of Wurtemberg, and 
the number of students is limited to twenty-five. The course covers a 
period of three years, and students are admitted at sixteen years of age. 
The third is tlie horticultural school, to which only six atudents are 
admitted annually. They nnist be seventeen yc^ars of age, and are re- 
quired to have sc^rved a three years' apprenticesidp in gardening or in the 
vineyard, or to have gone through one course in the agricultural school. 
The student is tluts ex])ected to get a complete education, both theoret- 
ical and practical, iji all that pertains to horticulture. 
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The purpose of Holienliein to educate large land owners, overseers, 
ofacials for i)ublic departments, &c., in agriculture and fnrestrj-, is thus 
supplemeutcd by schools for the ordinary farmer, {acJcerbau-schiUe,) aud 
by short special courses for such students as desire to devote themselves 
to some one department. 

Two years are rcfiuired for the thorough aud finished course in either 
forestry or agriculture, and I regai-d this as being entirely too little time 
for the studies embraced in the course. Yet the lecturers treat theprin- 
cipal subjects in agriculture and natural sciences Tvithin the space of 
one year,"^ from the fact that many students cannot remain a longer time, 
and thus they are supposed to have the benetit of a complete course of 
lectures. This cannot be undertaken without too great crowding of 
studies, with superdciality as the result. The accessories of this insti- 
tution, in the way of museums, model collections, &c., are excellent, and 
the apparatus for demonstrating manufacturing processes are as com- 
plete as such facilities can be made in au isolated situation, where they 
must be created solely for the i^urpose of demonstration. In such cases 
the progress of iuventiou, as urged on by the necessities of competition 
in actual business, cannot be fully represented. The museums consist 
of model collections of iarming impalements, machines, &c. ; of Pro- 
fessor Fleischer's niineralogical collections; well arranged geological 
collections; collections of varieties of soils, seeds, aud herbs; models in 
pomology, &c.; zoological collections; and collections of native woods, 
in longitudinal and cross sections. In the facilities for practical or- 
applied chemistry are embraced ; factories for beet-root sugar, brandy, 
starch, vinegar, fruit-drying, new wine, a beer brewery, &c. The sugar 
fabric has the press method and Dombasleschen nuiceration process, 
both with steam-heating. It is in operation only in November and De- 
cembcr. hi connection with it is an arrangement for the preparation 
of bone coal. The beer brewery is arranged for the making of fifty to 
seventy eimers* of beer in January and February, after different methods. 
Brandy is prepared from potatoes, grain, molasses, and brewery resid- 
uum, one-half eimer daily; th*^ time of operation being according to 
the needs of instruction. Tlie matiagemeiits for starch, vinegar, &c., 
are on a smaller scale, chiefly for the purposes of demonstration. The 
agricultural experimental station was completed in 18GG at a cost of 
15,000 florins, and embraces experimental stalls, hot-houses, and experi- 
mental gardens and fields. There is also an agricultural machine fac- 
tory, the shops now being let, reserving the privilege of access for the 
students. The entire grounds connected with the institution, exclusive 
of forests, amount to 971| inorgen, or about 770 acres. These ground^ 
may be looked upon as experimental land on a large scale rather than as 
a model farm. The land is divided as follows : Tilled land, 615 r^iorgen: 
meadow, 149 J ; tree nursery, 21§ ; experimental fields, 29|- Iniit-tree 
nursery, IGi; hop garden, 4f; botanical garden, 14|: vegetable and 
flower garden, 3^ ; vineyard, fj practice field for students, 1|; woods 
or spots unlavorable for culture, aud banks of streams, 11 1: buildin.'^s, 
114; roads, pasture, and sheep range, 7C|; leased part of the estate on 



The a\^erage amount of live stock kept is sixteen horses, twenty oxeE 
m the hay harvest, eighty to one hundred cows, and six liundred to one 
thousand sheep. 

• '^^^^^ institution twenty professors and teachers. The prin- 

ciple of division of labor, so fruitful in good results, is practiced. The 




*An eimer ih Wiirtemberg is 70.59040 gallons. 
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professors, therefore, liave leisure aiul strength for «cientific investiga- 
tion and experiments. Tiiis system cannot be too liiglily rccoiamended 
for adoption in our own country. " ,. , 

The number of students at proRcnt i« one liundred nnd twenty-five, 
and tlie agjiTcgate number from the conmicncenient about three thousand 
six hundred and iifty. Prizes are given ainon-^ tlie Ktiulents for the 
best essays on aj?ricultura] Rubjeots.' Examinations duiing the term or 
at the close of the course arc optional j certiticntes are, however, gi-autcd 
only to those who pass. Wurtcmberj;- students of ibrestrv nuist undergo 
an examination before admission. Foveif-n students of tbrestry and all 
students of agTicultuvo enter ^vithoufc such conditions, oaly a {general 
fitness for the understandinj;- of the lectures being vcjiuired. " Occasiomil 
students are not allowed a stay of morc^ than four wi-eks. Cost for 
residence and instruction of students: l<'or (breigners, three hundred 
florins for the first year, and two hundred llorins for ihv. second year; 
for students of the eountiy, one hundred llorins per year. Students iu 
forestry: For foreigners, two hundjed lloiins; lor natives, sixty Oorins. 

. Connected with this dei)art!nent of forestry are six tlumsanil inorgeii 
of forest, exhibiting all, or at least a groat variety, of indigenous trees, 
shrubs, plants, &c,, v.-ith twenty-live moujm foj- exotics. The cultivation 
of seeds is practiced on the model or ex]>orinieutal lanu, for distribution 
among the fanners of the kingrlom. 

_ The following is the course of study, or ])hm of lectures, denionstra- 
tious, and practical exercises in the Boyal Wiirtcmberg Agricultural 
and I'orestry Academy of Ilolienhein ; 

Agricultural cowm'.— 1. History aiidliteratureof ngrieuUure; 2. Gen- 
eral field and plant culture, including the <lrainage of land ; 3. Study of 
a.g:ricultural machinery and implements; 4. Special plant culture, iu 
special lectures ; 5. Hop aiul tobacco culture; 0. Winecidture; 7. Fruit 
culture; 8. Vogotable culture ; 0. Meadow culture ; 3(». General breed- 
ing of animals ; 11. Horse breeding; 12. Exterior of horses, in S])ecial 
lectures; 13. Cattle breeding; 14. Slice)) breeding ; 35. Study of wools; 
W, Breeding of small animals; J7. Silk-worm culture; LS. Ueeculture; 
19. Carrying on of ngricuUur(^; 20. Agjieultural taxation, with exer- 
cises in drawing agricultural pianos; 21. A};TicuHural bookkeeping; 
22. Management of the llohcnlii'.in farm ; 23. Agricuilur:d technology. 

These lectures are un lied with demonsl rations in llic agricultural 
model collections of machinery and tools, wool iuid soil collections, on 
the expGrimentalflelds, in the nurseries and ditfercnt gar<lens, among 
the live stock of the farin, in the technical v:ork siiops ; also, practical 
exercises in agricultural taxation, agricultural excursions, «Sc., &c. 

Forestry co7irsc.-^l. Encyclopedia of Ibrestry, with particular consid- 
eration of tho alljcd studios of Jbn^stry and agriculture; 2. YornQt 
botany ;_ 3. Climate and soil adapted to forestry; 4. Voivst cultui'e; 5- 
Protection of forests ; (J. Use of forests an<l ftn-e.st tedmology ; 7. Valu- 
ation of ti-ees, and profits; S, J'Vest taxation; i). Duration of forests; 
10. State forests, in special lectures ; U. Wiirtemberg forest laws ; 12. 
Business in connection with ibrestry; 13. Agricultural encyclopedia 
for foresters. 

Connected with this course ai-o demonstrations in dill'erent forest 
sections, the botanical garden, and forestry collections, as well as prac;- 
tical exercifses in forestry taxation, excursions, &c. 

Hudimentary accemry exercises. — 1. I\)litical economy; 2. t-V.icncuof 
law; 3. Mathematical course, including arithmetic, algebra, plnneometr^', 
stereometry, trigonometry, practical geoujctry. Hcn^to arc. Joined reg- 
ular exercises iu field meiisiuements and leveling: 4. jSatural sciences, 
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iQcludiiiff meclianics, experimental physics, general iuorg-auic chemistry 
universal organic chemistry, agricultural chemistry, analytical chem- 
istry, geognosy, introduction to botany, anatomy and pliysiology of 
plants, pathology of plants, special botany, anatomy and physiology of 
domestic animals, general and special zoology, microscopic observati'ous. 
Connected Tvith these studies are practices in the chemical laboratory, 
demonstrations in the green-houses and on the experimental fields of 
the experimental agricultural station, in the botanical garden, in the 
botanical, mineral ogical, anatomical, and zoological collections. There 
are also botanical and geognostic eseursions; 5. Veterinary sciences, 
including remedies and receipts, pathology and therapeuties of doiaestic 
animals, aids to animals in giving birth, shoeing animals, and veterinary 
clinical demonstrations j G. Agricultmral arciiitecture, including the 
drawing of plans. 

HIGH SCHOOL, OE ACADEMY OF AGEICULTUEE, AT TETSCHEIi-LrEB- 

WEED BOHEMIA. 

The grade of this school is that of a higher agricultural and industrial 
agricultural academy. The instruction is in German and Bohemian. 
The first two years are devoted to general agriculture, and the third 
year to special brandies. Instruction by lectures, practice in fields a-nd 
the manufactories of Tetschen and Bodenbacb, excursions, free conver- 
sational meetings under the gxridance of professors, and the writing of 
essays. The lectures are not' written and delivered, but spoken freely, 
with opportunity for questions, explanations, and illustrations. Each 
subject under consideration is treated with some class book as a general 
basis for study and investigation. Notes on the lectures are taken by 
the students. Tuition costs sixty florins yearly. The lowest age of ad- 
mission IS seventeen years, and proofs must be produced of the applicant 
having finished the course of the under gymnasium, or lower "Eeal- 
school also, of some practical preparation in agriculture. Number of 
professors and teachers, fifteen. At the close of the summer term of 
lSo8 there were one hundred students. The arrangements of the insti- 
tution are for -the admission of not more than thirty students at the be- 
ginning of each year, so that ninety is the normal number of students in 
tne institution, as it is composed of three classes. Yearly ten thousand 
conns have been received Irom government, since the opening of the 
academy in 18G0, as a national high school; previous to that date, two 
tboiisand florins yearly. Whole area of the farm, 1219.8 metzen ;* leased, 
6{>SA metgmj leaving 851.4 metzm farmed by the institution, as follows: 
Arable land— rotation of crops, 582 j border pasture land, 20.7 ; experi- 
mental fields, 0.4; botanical garden, 0.12; grass-seed school, 0.5: hop 
garden, 0.13; meadow land, 106; boundaries, roads, &c., 05.8. 

Other acce.ssories to improvements exist in Tetschen, open to the stu- 
dents, as the beer brewery, flax factory, distillery, beet drying, fruit dry- 
nig, vegetable garden, vineyard, chemical experimental station, forests, 
library, philosophical, chemical, and mathematical apparatus, mineral 
collecLion, zoologica collection, varieties of soil, workshops for agricul- 
tural tx>ols and small machines, cocoonery, apiary, &c. 

In 18u0 Totschen-Liebwerd was estabhshed as an agricultural school 
tor rhe peasantry, under the protection of Count Thim, on the farm 

liSiZl 'iP^"^"^ ^^'"^ P»ii^P»se. It was organized on a plan of 

Director Komers, who, with four profe ssors and teachers, constituted 

* A metgc is 0.4739 of an acre. 
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the laculty. This ^vas the first agriciatural school mth German instruc- 
tion in Bohemia. In 1856 it was reorganized nnder Dh^ector KomerSj 
with a higher and lower department— the courses distinct. The higher 
department received from the Eoyal Economical Society a gift of twenty- 
one hundred florins^ and the buildings were enhirged at tiie cost of the 
Protector^ Count Thun. The organizatioii of the experimental station^ 
under Dr. Tli, von Gohren, took place in ISOl-'Go. The Ibrmal opening 
of the institution as a liigh school of the Kingdom of Bohemia was in 
18G0, There is an examination every term, with classification of stu- 
dents. The first tbrce receive prizes, witli i)ublication of their names. 
Particular attention is called in the report to the need of occasional travel 
by representative pro fessorSy to comi>are the operations and results of 
other institutions; in the case of Br. von Uohrenj whose able report on 
Lichtenhofy WeihenstephaUj llohenhein^ and GriguoUjWas the result of 
such a journey. 

After the two years' general study of agriculture, there is a division of 
the third year into four courses: 1st. General administration of estates, 
with rational stock raising; 2d. Agricultural technology, sugar making 
manufacture of brandy, beer, oil, &c. ; od. Agricultural engiiu^ering, and 
science of reclamation ; 4th. Agricultural-industrial improvements. 

In the second year the students are divided into ibur classes, in the 
management and overseeing; 1st The \o(\a\ direction; iM. Admnustra- 
tion; 3d. Account of the rev^mues; 4th. >Jatural accounts. 

The first year they are b^vsied in a varied n\aiiner, in Iiouse, on fields, 
&c. Students who Nvorlc as a ])art iiaynumt are allowed thirty-eight to 
forty kreutzers. The soil at Lii^bwerd is, in the portions lying in the ^ 
valleys, hard loam ; on the heights, sandy loam, or loaniy sand. The 
working ot the soil is very hard, Cliinate mild and damp. Prevailing 
winds southeast, northwest, iuuX northeast. In September fogs often 
roll into the \'^alley at three o'clock in the afternoon, and do not breat 
away until ten o^'lock in the morning. • 

nOYAL nAVAKlAN DrSTllICT SCHOOL AT LICIITENIIOP. 

This school is situated mwv Nuremberg. Its grade is that of a middle 
school, embracing three institutions: 1st. The District Agricultural 
School; 2d. The "Lower Agricultural School for peasantry; 3d. The 
Preparatory Schooh The character of instruction is general agriculture, 
with rudiments of ibrestry ; the instruction of an order to prepare scholars 
for the management of small or moderate estates as owners or over- 
seers* or to enter the higlier agricultural school at Weihenstephan, or 
the Central Veterinary School at Munich, or for entrance upon a course 
of universal practical forestry. 

The full cost of tuition is one hundred florins, yearly, for scholars nn- 
dor thirteen years; one hundred and twenty-five florins for those from 
thirteen to sixteen years; one huudrtMl and fifty florins for all pupils 
over sixteen years — living included- Twelve years is the lowest age for 
admission. The course embraces a period of three years. There are two 
courses: 1st. District school course, inclusive of the preparatory course, 
when students are not fitted for immediate entrance; 2d. The course in 
the lower school, ibr peasantry. 

The number of professors and teachers is ton ; number of scholars last 
year, eighty-three. The buildings will accommodate onehundred scholars. 
The instittition has the nmU of the Maximilian foundation or estaWish- 
mont. This consists of the estates Lichendorf and Gibitzhot; which are 
given for the use and purposes of the institution, and the income fi*om 
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thom for free scliolarsliips for i>oor students. All rents aiKl a subsidy 
from the district or comity funds, ^itli private gifts, amount to irom foiu 
thouwsaiid to six thousand or oven eight thousand llorins yearly. Coii- 
nected with the school are an experimental farm, vegetable garden, 
botanical garden, and a treeschooL The experiments with superphos- 
pliate havCy according to their reports, resulted unfavorably in beet cul- 
ture, bat the experiment will be continued for fartlier results. 

,This seliool opened in 1833, with twelve students; at present there are 
ninety-six. Whole number from commencem cut, sb: luinured. The sub- 
sidy jrom the province is seven thousand to eight thousand florins yearly. 
The receipts of the agricultui'al Journnl, Lichtenbofer Blatter/^ go 
toward the establishment of tree schohirsliips. The students form three 
classes : Those who pay full tuition and board ; those admitted at reduced 
prices ; and free scholars. The farm is situated in the ^' Knublanckslandj" 
the subsoil coarse-grained quartz sand, with beds or layers of clay run- 
ning through it. One ])eculiar physical feature of this district is the 
frequent presence of water at a dei)th of three to five feet, which in many 
places prevents the use of subterranean cellars. Liebig^s doctrine of the 
absorptive capacity of arable land linds liere a striking confirmation, 
where the soil is of marshy and sandy earth, mixed through cxdture with 
a mass of manure stuffs, chiefly mineral. The waiter believes that the 
secret of fruitfulness of this region consists in the mixing of marshy 
and sandy soil, otlierwisehe cannot account for the less favorable results 
of the same experiments in i)reparation and manuring of the soil upon 
adjacent sand lields. Only the result of more than one thousand years^ 
alternating plant growth with their decay could be at the bottom of this 
fertility. The principal experiments are in raising fodder and trade 
cropSj fruit-tree culture^ various modes of manuring, bee raising, and 
crossing of different breeds of cattle. The soil is cultivated to a depth 
of one and a half to three feet, with frequent manuring at almost every 
l^lowing, 

WEIHENSTEFHAN EOYAL BAVAEIAN CES'TEAL SCHOOL. 

This school is situated at Weihenstei)han^ near Treising. Its grade is 
that of a high school of agriculture. The character of instruction is 
agriculture, forestry, and stock raising. The full cost of tuition for 
Bavarians is twenty -five florins half yearly; for all others, fifty florins 
for first half year, and twenty-five florins for second half year. Sixteen 
years is the age for admission. The course covers a period of two years. 
In connection with the usual course are, 1st, a practical preparatory 
course of one year; 2dj a brewery school of one year; 3d, fruit culture 
course of two or three years ; 4th, trial station for agricultural machines 
and tools. Number . of professors and teachers, thirteen; number pt 
pupils, sixty, (twenty- two in regular course, seventeen in technical course, 
sixteen in preparatory, five occasion ah) 

The royal estate Weihcnstephan, with seven hundred and ten tagioer- 
Jcen (about four hundred and twenty jocJies^') of meadow land fields and 
turf land, belongs to the school. The following may be meuti oned among 
the accessories : Fifty- seven cows, four hundred sheep, svvine — number 
variable — botanical garden, hop garden, apothecarj^ for veterinary sur- 
gery, brewery, distillery, brick-kiln, lime-kiln, cheese dairy, fishery, turf 
cutting field, lihemical laboratory, library. 

The institution was founded in 1852, Weihenstephan was a Benedic- 
tine cloister, established in 725- The expenses of students are: Winter 
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term. Bavarian students, for tuition and boarding, including sinR'le 
room, lire, liglits, wasliinff, service, and n.so of reading-room, ninety-live 
florins; when two students use a double roonu tlie oxpenRo to eacli is 
eiglity florin For tlie vsanio items tlu*, cost to loi eign students is one 
liumlrcd and tAventy florins for sinjile, nm\ one hundred and live florins 
for double roouh yumnier term, Bavarian students, ^;insl(^ room, fifty 
florins, (including above particulars,) ^uul <loubkM'Ooni forty-five florins; 
foreign stiidentM, soventy-liv(^ and st^venty 1k)rins. The second year's 
cxpeAises for foreig'uovs and native studeiifs n\v the sjime, tlu^ I'oriner 
beiuj? reduced to the snme plane as the hitler. The (^itiie ex])ense for 
the one year preparatory course is three Juuidred Uoi ins. I n the brewery 
school one hundred llorins lor pjuctical instruct! icn diiriii^j; the winter 
term, and eighty for the sujumer term, niv chari^t cl. Tuitioii in the fruit- 
culture course, lorty florins yearly. Under Tins lu^nd mention is made of 
pajing students who (*lioose to labor: twenty-Coiir kreutzers i)er day in 
the first year; later, mon^. is i)aul, ai^cordinfj; to (heir ability/ 

In sheep raisinpf tJie Southdown bucks luu'c^ be^Mi crossed with merino, 
and the re^^ult promiBes well. The raisiiijj^' of the ])ure nu^rino shee]) is 
also an object here. Four hundred sheei) and lambs sheared ^axi) eight 
hundred and six pounds of wook kLxpt^riments have been nnide in 
Liebig's substitnto for mother's milk in raisiufi^ calves. Also in tiie use 
of greater quantities of malt fterms in the raisiiiji*" of youn^>' cattle. Great 
eftbrts are being nuide to discover the i)rop(T proi)ortion of nonrishmcnt 
containing nitrogen, and tliat witliout nitrogen, tor grown shoe]). The 
siuTOunding woods, <ivergreen and ^'ncedhy are us<mI for practica] 
oxperinuints aiul iustrm^.tion. 

AaRICULTXJIlA.L CHEMICAL ILXPETIIMENTAL NATIONS. 

I regard the work these stations are accomplishing, both mcntific 
and practical agriculture in Germany, as being of tiuv^\a*y highest im- 
portance. They canncrf, howev^er, su])ersede or e\'en precede the work 
of the agTiciiltural college. First, of all v/e must have thoroughly edu- 
cated tnen (c(lucated technically in agricidtnre) to condm^t these stiltlons. 
A.S soon as agrieuitm^al colleges can produce competc^it nuni, tlie more 
cxpmmental .stations we can havcvtlie bc^tler. Th<^ Ibllowing remarks. 
taJken from a skdch of this work by Dr. Theock von OiiUren, will show 
sometliing of the history, progress, and economy of thes(» stations in 
Germaiiy^ . 

The year 1810 (tlie date of the publication of TJebig\s4 (.!hemistry) 
was the birtlt >'ear of sini^ntifle agriculture. Jiiebig's book was the seed 
from whicli already muJj wondrous growths have been qniekcncd. 
Adolph Stoekliardt, of Tlvarnnd, is tlie man who, by eeaseless eflbrts in 
clubs, schools, and experimental stations, has done most fo prepare the 
soil for the reception of tJiis seed of trullL The question early arose as 
to tire meaiis of linking men. of scitaice wit^i the nuissns. What rnetliod 
would best convey the fertilizing stn^ams of S(^ientilh; kno\\ledge through 
channels and duets to the peo])le1? Stiickhardt and others saw, in the 
establishment of cltenncal-agricultxire experiment nl stations, a means. 
The first private experinuMita] farm in (Sermany was established by 
Boussiiigault, in Bachelbrotvn ; hut the first trm^ (experimental station 
wafi Ibunded in JaS5], in TVIockern, In Prague, un exi^eriuuuital station 
was foumled by tho Bohemhin Jloj^anCtionomic Society in isrjf), uiuler 
the distinguished guidance of ])r. Uoirman, whieh is wstill in nctive 
operation- 

^^lu Mahren au experinienfcxl station was Ibmided in BlanslkO, on the 
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estate of Prince Saliiij hj the Eoyal Sclileswig Agricaitaral Society in 
185G, but it -u^as discon tinned in 18G4. In 3855 an experimental station 
was establivslied in the most munificent manner by Prince Johann Adolpb 
von Schwarzenbergj in Lobositz^ a private enterprise, but connected witb 
it were ])r, Hanuamann and Dr. Broitenlohnerj highly distinguished in 
their respective departments. Quite recently, Carl Maximilian, Count 
von Seilern, the ^velMcnown author of ^ ITourislimcnt of Plants,' lias 
established an experimental station upon his estate, Prilepj in Miihren. 
Finally, in Bohemia must recognition be made of the activity of the 
experiinental station connected with the academy of Tctschen-Liehwerd. 
In 18CG the number of stations in operation iii Germany was twenty 
eight. 

The first chapters in the history of experimental stations is a record 
of diseouragenients, injustice, and partial failure. The developmcDt of 
such an enterprise must necessarily be slow, and the practical results 
not immediate. But, not considering the series of years needed for ex- 
perimentSy the public exacted speedy and marvelous results, Faihngin 
these, the scheme was denounced as a failure, and ])opular sympathy 
and support withdrawn ; nor did the strife of the agricultural chemists 
among themselves tend to raise their authority in the eyes of the prac- 
tical. For a time the stations seemed to be in a hopeless condition 
because of this distrust. No\v, experimental stations stand recognized 
in the first line in the service of science. It is less than three decades 
since agriculture took its rank among sciences. Its first purpose must 
be^ as in the case of every other science;, the discovery of truth; then 
adaptation of that truth to practical ends. 

^' The most pernicious foes of science are those who constantly demand 
the useful;^ and ignore all truth^ the immediate marketable value of 
winch is not evident, lieverence lor truth must so fill the minds of 
scientific workers that a false description of the most insignificant plant 
would be felt as much a reproach as a fiilse description of the solar sys- 
tem. Simple, pure truth must be the end of all natui^alists. Science 
can never accept as her task the discovery of what we wish, but the 
discovery of what is truej and never can the welfare of mankind he 
attained by even the pleasantest illusion, except through the complete 
and simple truth. 

These stations are working great practical good to agriculture ; and 
in the future the results wiU be more marked. Their task is threefbld— 
to seek, to teach, and to warn. 

^^A few statistics will show the results of knowing the elements of the 
soil, the nature of manures, &e. lu Belgium, where agriculture is most 
rationally pursued, a square mile produces means of nourishment for 
7,345 persons, whereas the Polish three-field farming produces food for 
only 2,329 persons per square mile. Therefore the Belgians are better 
nourislKHrthan the Poles, though the country of the latter is more 
fruitful by nature- Groat Britain, in the commencement of the nine- 
teenth century^ produced grain for eleven millions ; now, for at least 
seventeen millions. Still the results of searching out the secrets of na- 
ture are chielly in the future. The most important questions look to 
future experiments for their answer. 

'^In regard to animal productions, the results of scientific farming 
are not less marked. Austria produces on one square mile 3,796 head 
of stock; Prussia, within the same hmits, 5,537; France, 5.970: Great 
Britain, 11,447. ? ^ ^ ? . ; 

^^Added to the questions of plant and animal production is that 
scarcely less important one of agricultural industrial manufactories, as 
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breweries^ distilleries^ refiuerieSy and, above all^ sugar raanufactories. 
There is a rumor of a prospective undertaking in Hungary in behalf of 
the beet-root sugar interest, viz., the establishment of a manufactory 
Tv^ith large experimental rooms attached. It is intended to be a com- 
plete sugar manntactory, ^vith accommodations for lifty students from 
various parts of Austria. These students will have the advantages of a 
large manufactory in operation, and opportunities for study and experi- 
ment. The intention is to establish it under government patronage; 
the whole concern, after a stipulated number of years, to belong to tbe 
nation, in consideration of a yearly subsidy from go\'crnment to assist 
in carryiug out its purposes during this interval. 

^^The second duty of experimental stations is to teaoli, or to convey to 
the people, the ad^'antages deduciblc from study and experiment; to 
make posvsible the practical adaptation of tlie theoretical truth discovered, 

^^The third duty is to warn ; to be the people's true laiiglit, lighting 
oil* from them falsehood and tri(jkery. In the one licld of adulterated 
and worthless manures are suflicient t)pportunities for scuenco to expose 
and defeat impostures. 

'*Tlie locations of experimental stations is now the wsubject of much 
discussion. They were lirst established on isolated estates, generally 
remote from great cities, chielly becau.se scientilic land owners oifered the 
land and certain assistance to such enlerprises. IIonv, howe\'ei\ the ne- 
cessity for locating them near hirge cities, aiul in connection with acad- 
emies' and universities, is urged. The ground for such change is two- 
fold: the necessity of fall apparatus lor experiment, and au increase of 
the staff of scientific workers. At isolateil stations tlic investigations 
must bo chielly clKnnical, as a clu^mist is in charge, generally without 
allied workeXiS in other depnrtaumts of natural science, and the means' 
for experiments are generally siu^h as a cliemical laboratory can furnish; 
but scicntilic agriculture calls for aid from mineralogy, geognosy, phys* 
ics, physiology of plants, i>liysiology of animals, . Such union 
of strength can at ju'esent only be reached foi* (experimental stations 
when, by connection with academies or universities, they have the co-op- 
eration of the entire faculties of such institutions. If means were unlim- 
ited, agricultural stations, lu>wev(^r isolati^l, miglit command such corps 
of workers; but while the investments lor experimental stations are so 
small, only their union with institutions can sufiicienlly broaden their 
scope. Again, in isolated localities, only sncli students as nuilco practi- 
cal agricultural chemistry a s]KK'ialty could turn aside to avail them- 
selves of the advantages ot^ such stations. Allie<l to institutions, the 
advantage is reciprocal ; the station drawing strength from the faculty 
ami apparatus of the institution, and the students of the l)igh-school or 
university having access to all the records and participation in the ex- 
periments of the station. Consi<leriiig the meager expenditure upon 
experimental stations, the results upon the agriculture of the country 
have been most renmrkable. Within this decade they have oost, at 
highest, forty thousand thulers, hardly enough to maintain a company 
of soldiers for the same length of time j and vet with this paltry outlay 
they are expected to revolutionize the agriculture of (Jermany. 

^''Morc important than the ]>lace choscMi for exp<n'iinental stations is 
the working capital at their commaiid. Only with a liberal outlay of 
money and time can liberal results be reached.' Xot lightly does nature 
allow jn an- to wrest the seal from her treasury of secrets/' 
1 remain, most truly, your obedient servant, 

XTon, noEACi:: CAmois, Commissioner. 
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Sm ; In obedience to your request, I present a few statements show- 
ing the progress and condition of the beet-sug-ar enteri>rise in Europe, 
after iierisonal inyestigation of the operations of each establishment. 

The time \vhen sugar first became known in Europe cannot be stated 
T^ith any certainty, bnt the statements of various aiithorS; such as Theo- 
phrastus, Pliuius, Pauhis ^gincta, and others, leave no doubt that cane 
iuicCj boiled to sirup, was known, and used as a medicine by the most 
ancient people. Still earlier, the art of making sugar appears to have 
been known by the Chinese, Alexander von Humboldt having seen 
Chinese paintiiigs on porcelain of great age representing various meth- 
ods of working sugar cane and extracting its juice. Asia undoubtedly 
is the mother country of sugar, whence it was first brought by the Torts 
to Cyprus, in the ninth and in the eleventh century j also to Rhodes, 
Sicily, and Crete, and probably all around the Mediterranean; thence by 
the crusaders, especially by the Venetians, to the more western conn- 
tries. Later, perliaps in the fifteenth century, it found its way over 
Madeira and the Canary Islands to Brazil; and, in the sixteenth century, 
to the West India Islands. There is no doubt that the cultivation of 
sugar cane on a largo scale w^as first introduced into America, and 
especially into the West Indies, by the Europeans. 

Tlie first importation of sugar into Europe which is particularly known 
was in the year 990, into Venice. In the year 1319 the Venetians brought 
a cargo of 100^000 pounds of sugar and 10,000 pounds of rock candy to 
London. The first sugar refinery on the continent of Europe was built 
in Augsburg, in the year 1573, by a man named Roth, Another was 
built in Dresden, in the year 1597. While in its early days sugar was 
found only in apothecaries^ shops, and used as a medicine, it is counted 
now among the provisions, and has become a necessity second only to 
meat and flour. 

The first discovery of beet sugar was made the 3d of March, 1747, by 
the Prussian chemist Margraaf, (Andrea Sigismund,) director of the 
philosophical section of the Academy of Science at Berlin, who read, at 
its general meeting, an essay, in which he proved the existence of cane 
sugar iu many home-grown roots. He stated that the most sugar was 
to be found in the Silesian beet, produced samples, and specified the 
method by which he had obtained them, and proved it not only practi- 
cable, but remunerative, to produce beet sugar on a large scale, ft will 
be borne in mind that this was during a time of war, when the ordinary 
means of transportation were interrupted and money for importations 
was scarce, in consequence of which sugar was high but, as soon as 
peace was restored, sugar prices went down, and the great interest takeo 
in producing it at home died out. 

No sooner, however, had war commenced again, than the subject of 
beet sugar production was resumed. Shortly after 1790, Achard built 
on an estate (Cuneru) iu Silesia, which the King of Prussia had pre- 
sented to him for the purpose, the first beet-sugar factory. In this tae- 
tory he worked, supported by the Prussiau government and under the 
observation of a government ofacer, 7,000 pounds of beets per day, from 
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which he obtained six per cent, of raw, or five per cent of ^vhite sug-ar. 
In November, 1799, Van Mons caused a letter to be published in the An- 
nales do Chimie, written by Achard^ in whicli he described tbe results 
obtained in his sugar works at Cunern, lie states the cost price of raw 
sugar to be 5.4 cents per pound English, (05 ccntmes^ per hilogram^\) 
besides tbe beet pulp, beet leaves, and moldsses ; the former he useel 
for fattening cattle, and the molasses for making alcohol. 

These results caused a great sensation in France. All the neWwS])a]}ers 
republished them. The enormously high price Avhich sugar coniniaiided 
after France had abolished slavery in her colonies was the i-eason why 
the Kational Institute of France appohited a cliejnist of great celcbnty 
to examine this new process and report u])on it. ]\[. Deyeux niade his 
report in 1800, and, although he considered the adA^antages to be derived 
from beet-sugar industry overestimated, two experi mental factories were 
established m^ar Paris — one at St Itouen, the otlu^r in the old abbey 
of Ohelles. Keithcr of the two readied results whMv coiihl bo compared 
with those of Achard, and were, therelbro, closed again, and Jbr a long 
time were the laughing-stoclc of those who know of them. Iihnintime, two 
now factories had been built in Germany, one by thcii Baron. \'on Koppy, 
in Silesia, the other by the celebrated Matlmsius, in Althaldensleben, near 
Magdeburg. The publicity given to the results obtained by the three 
German beet'SUgar lactones drew anew the attention of the French gov- 
ernment to the subject, and new trials were made in 1810 by Deyeux and 
Derosne, and in 1811 by Barrud and Isnard, with the German method 
of extracting the sugar from the beet, and the result obhiined pi'oved 
more satisfactory. TUe Avar whicli devastated Germany during 1813, 
1814, and 1815 left the country in an exhausted condition, from Avhieh it 
did not recover for many years. Industry in general was paralyzed, and 
no efforts were made to perfect the systoiu of sugar-making. It was dif- 
ferent, however, in France. The new imjudse given to chemistry and engi- 
neering showed its effect on the augar liictories, which were considerably 
inij)ro vcd, one of tlie princi])a.l improvements behig the use of animal char- 
coal In 1823 one hundred and three factories were making beet sugar 
in Franco, proda(*ing thrive thousand three hundred tons of sugar, and 
.during the year 183(i--^37, fifty-live thousand tons ; but, in consequence of 
a tax being levied on it, the production iell the following year to twenty- 
five thousand tons. 

The beetsugar production in Germany or in the Zollvorein made little 
progress till 1800, but it has since reached sucli dimensions that it not 
only supplies the home denuuid, and ])revents cane sugar froin coming 
into con)petition, but hns become a regular article of export, competing 
in the English and the Dutch markets with the sugar of tlie tropics. 
The table (A) shows the enormous dimensions which the beet-sugrtr 
industry has attahied during the period between 183() and 1807. Of the 
one hundred and twenty-two factories in operation in 18;U),ninety belonged 
to Prussia and thirty-two to the various other states of the iSollverein. 
During the ;:^'ear 1S00-H>7 two huiulred and ninety-six Ihctories were 
engaged in I'naUing beet sugar, two linndi'(Ml and iifty-sevon of which 
were located in Prussia and its provinces, while only thirty-nine were in 
the other states of the ZoU verein^ The incre^st^ in the number of facto- 
ries has been almost exclUKsively in Prussia, where its nua)ber was trebled 
daring thirty-two years. The tax levied on beet .^ugar in 18UV41, of 
0.575 centfc^ per cmtncrX of green beets, dinuni^hed the Avholc number 

CnilimCf $0.00193. . Uuhgram, ^.^204737 pouiulH, 

i Centner^ (Prussiiui,) 113,44 pounds. 
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of working sugar -factories from one hundred and fifty-two to one hun- 
dred and tbrty-flvej in 1842-'43 the tax was doubled, when the number 
was reduced to ninety-eight factories. 

The small and poorly-constiaict^d establishments could not compete 
with the new and larger ones, nor with the cane-sugar refineries, the 
proprietors of which strained every nerve to drive beet sugar out of the 
market J and the former, therefore, had to suspend work. Although, in 
1843-^44, fiictories were at work again, the number was reduced to iiinety^ 
eight the next year, and to ninety-six in the following year, the tax liav- 
ing been again increased. Since 1840-^47 the production has taken a 
decided start, the number of factories having grown from year to year, 
and they emancipated themselves from tlie cane-sugar refineries by pro- 
ducing either molasses or Avhite loaf sugar direct from the beet jaiee, 
without first working it into raw sugar ; so that when, in 1850-^51, the 
tax on beet sugar Avas again doubled, it did not prevent new factories 
from being built. 

While the number of sugar factories increased, the quantity of the beet 
worked by the same increased in a far greater ratio. It must be taken 
into consideration that official figures have been kept only since 1840-'41, 
when records were commenced on account of the tax to be levied, and 
comparisons should be made only of years included in the oflQcial figures. 
Accordingly, the columns 2 and 3, table A, show that during the twenty- 
seven years trom 1840-'41 to 1860-^07 the number of vrorking factories . 
increased from one hundred and forty-five to two hundred and ninety-, 
six, making an increase of about one hundred and four per ceut., 
while the quantity of beets worked in these factories increased from 
4j820,734 cwts. (of one hundred pounds) to 60,712,709 cwts., making an 
increase of nine hundred and fifty per cent. Of course the quantity 
of beets worked by each factory must have increased in proportion, 
as may be seen by colnmn 15, table A, according to which each fac- 
tory worked, on an average, in 1836-^37, 4,155 cwts., or 227 English 
tons; in 1840-'41, 33,300; while in 18GG-'G7 the high average of 
171,327 was reached. The variations in columns 3 and 15 of table 
A are the l-esults of unfavorable beet crops. According to column 8, 
table A, the internal revenue or tax paid on the beets "has increased 
from a quarter of a cent to seven and a half cents, or thirty -fold, while 
the actual revenue derived, as given in column 9, has increased from 
40,248 thalers* to 12,678,177 thalers, or nearly three hundred and fifteen 
fold. 

These averages are correct according to the best authorities, and goto 
show the enormous progress made not only in manufacturing beet sugar, 
but in cultivating and prodncing beets. It is obvious that the great 
variation in the average weather of the various years necessarily ac- 
counts for the variations of percentage of sugar and- foreign matter in 
the beets, and the more or less difiBcult working of the same. 

The systems of .taxation in the difierent countries influence the gen- 
eral result in many particulars. In Prussia, or the Zollverein, the beets 
are washed and trimmed, and thpn weighed by government ofiacials, 
and the revenue collected according to the quantity which enters the 
factory. From that moment the sugar manufacturer is at liberty to 
work at will, the government taking no notice, or at least not interfer- 
ing, no matter how rich the beets, or how much or what kind of sugar 
is made ; in lact, leaving him entirely free to do with the beets as he may 
please, except working them into alcohol. 



* A thaler is about 73 cents. 
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AGEIOULTUEAL REPOET. 



In France the go vernraent- begins its control as soon as tlie l)C(3t juice 
is extracted, Treigliing its specific gTuvity in the clarifying pan, and'froui 
that mom eat keeps a continual supervision of tl;c whole process of 
sugar making, until the sugar leaves the entrepot or bonded warehousej 
and enters into consumption. The annoyances incidental to this system 
are innumerable and continuous. 

In Austria the system of taxation is regulated according to the dif- 
ferent methods of exti'acting the juici;^ and the capacity of the machines 
employed tor the purpose. The quantity of beets which could ])e worked 
with each machine for extrr.rtluj? jui(!e is computed for twenty -four 
hours, and ^^lumpedy" vrliich is calJed ^^pauschalingV^ The governmeDt 
keeps no other control tlian notin.g tlie number of hydraulic presses or 
other macliinos which work cacli day, accordiiig to their rating^ allovang 
for no stoppages, unless a maclnne stops at least twenty-six hours. This 
system of taxation bears unevoniy upon different factories, and is the 
oause of the secrecy observed in some of them as to general results. 

In Kuseia, when new factoxies are built, they vrork for a certain time 
on trial, under the control of government officials, after which a quan- 
tity is agreed upon, which the factory works in twenty-four hours, a-Dd 
the amount of revenue which it ought to pay accordingly. Otherwise 
the government takes no notice of what i^ produced in any factory, and 
no official records are kept. 

In Belgium the system is lil^e that of Frjince in nearly every respect, 
and in Poland it is tlie same as in Eussia. 

The inlluence of these diflerent systems of taxation on the manage- 
ment of sugar works, aiid even on the culture of the beet, is surprising. 
In the Zollvereiri, where eighteen cents must be paid to the govern- 
ment for every CGntner of beets worked, a great deal of attention is paid 
to the proda(vti()n of ricli beets, by reason of which the quality has 
been steadily improving. Beets are seldom raised on newly manured 
land ; as a general rule the manure m applied to a grain crop, as barley, 
wheat, or rye ; after these crops are taken off beets are raised with- 
oiit any manure, and after beets such crops, according to the strength 
of the land, as will pay best. Beets are, therefore,- raised in rotation, 
cm an average once in four years. The system of manuring and of pro- 
ducing the manure has not only been studied as a science, but is practiced 
as an art. If it can be said of any country tliat the more beets and beet 
sugar it produces, the more grain it will yi(dd, it can be said of the ZoU- 
vereinj and it is much to be regretted thatvv-e ha-^x not so complete and 
correct official statistics of the increase of grain as we have of sugar. 
As the production of sugar has nothing to do Avith the amount of rev- 
enue, there is no objection to giving correct figures, either to the gov- 
ernment or to individuals ; and the manulacturers are left entirely free 
to work with any kind of machinery^ in any way they please, to change 
it at will, and to make as many experiments as they like. The part to 
which sugar manufacturers pay most attention in thecourseof the work, 
whether they raise th e beets or buy them, is to have th e beet as rich in sugar 
as possible, and to tal^e out all the juice that can possibly be expressed; 
the revenue tax being the same, whether seventy-five per cent, or ninety 
per cent, of the juice is extracted, and whether the juice contains ten 
per cent, or fifteen per cent, of sugai;, Id cannot be denied, therefore, 
that the system follovr^ed in the ZoUverein is the most scientific and the 
most rational of any, and tiie official figures obtained in relation to it 
the most reliabic. 

In France goveruiTicut supervisiou cojiumeuces with the extraction ol 
the juice; the raw beets being under no control, and the tiuality being 
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considered immaterial, they are not near so ricli as those grown in 
the ZoUverein, and are mostly raised on newly manured land, the 
great aim being to produce a large crop, or, in other words, to raise as 
many beets on an a«re aspossible. As a natural consequence, grain crops 
are not so large as they might be, the limit of manure production being 
always the natural limit of fertility. Statistics, with the exception of 
the actual sugar production and consumption, are .less reliable and com- 
plete than those of the Zollvereiu, the tax in Austria being varied on 
the number of juice-producing machines, and their capacity according 
to official classiflcation. A press, or other juicc-reudering machine, can 
work as many beets of rich quality as of inferior ; and, as the tax is the 
same of either, it is essential to work as, rich beets as possible; there- 
fore, the beets raised there are generally of a quality superior to those 
in France. The juice is never so perfectly extracted as in the Zollvereiu, 
although double pressing is never resorted to. 

In Russia, where tlie sugai- factories work ou trial, under go\'ernment 
sup^visors, for a sliort time only, nml are taxed according to the result 
obtained, no statistics can be procured, or, if so, thoy arou'nreliabie; but 
it is estimated that Kussian lactones work twice the ajuonnt reached by 
government taxation. 

Itis obvious that the li^ures. given by the revenue ofticers of the ZoU- 
verein are the most complete, and the most reliable, and that the method 
of working in the factories is tlvem^st nitional, because it opens the way 
for improvement, and every nicthod of working is ludged by its own 
merits, as no outside matters need be considered. 

During the season of 18()7^'(i8, there were three hundred beet- sugar 
factories in operation in the Zollvercin ; iu Fraiice, four hundred and 
seventy-one ; in Belgium, one hundred and eleven ; in Uolland, eighteen; 
in Austiia, one liundred and thirty-eight; iu ilussia, four hundred and 
thirty-nine, (of these o]»e hundred and twenty-nine were not in operation ;) 
in Poland, lorty; in Sweden, one ; and in (he United States, ono. Tbenum- 
berof all known beet-sugar factories in the world is thirteen hundred and 
ninety.* The quantity of beet sn,!?ar produced aniountod in 1828 to 7,700' 
tons; in 1851 to iS)2,GU0 tons, and in 18()5 to r)8I,;jriO tons. In France 
17,000j0G0 /jeetem t of land are required in beet culture to keep the 
factories employed, which is iibout <nKv-Hixth of all her land tit for culti- 
vation; the same proportions applying to Belgium and liolland. 

The governn»ent estimates «re that in the Zollvereiu the average 
quantity of raw sugar obtainetl from beets during the scnison of 1846-'i6 
was five per cent.; from that tinie to 185-1-'.")'), six and two-tbirils per 
cent; and since that time eight per cent.; or, in other words, U}) to 18i5 
it required a ton of be(\ts to produce one liundred pounds of sugar ; from 
1846 to 1854 it required three-fourths of a ton of beets to one hundred 
pounds of sugar, and since then live-eighths of a ton to one hundred 
pounds of sugar. The iin'reuiscd product is partly due to improved 
machinery, an<l i)artiy to tlic impr<)\'cd <iuidit y o{" i he beets raised. 

* Tho rwont report of W. "^ViifLsworlli, asviit of tlio ,Sac'f;inu!nto 13of.t Suj^ar Company 
nf Califorma, stfttes tliat " fclio. miiiib(?r (tf ln'ct-siif^iir fiU'tori(!« ii> t]\i\ (liftVr<!ut oountries 
of EuTope is ns Jvllows ; France, tlin.-o ]mii<lml iiiul sixfy-lonr; Holgiiiui, tltirty-sis ; 
Prussia, one liviudred aiiti r«iiy-Bix ; Au.stvia, ouo liiiudird'utul twpiily-iivc ; in tto rest 
of Gomany, ibity-cislit ; I'olinul, tJiirty-ituo ; imd iu liussiia, four InuidrtHl ami forty- 
ono ; nialciiig ill all ono thonsand one lumdrcd suul uinoly-oiu* -n-illiout ofHiiitii)" those 
fiiiiailo' (!0iie('ni8 tluit art* iV«in(l 1hm<^ nud ilwn: iu rcrv iiiiiiiy of tlw Mitallor inolttted 
agrioiilfcuriil district a, Jind distiiiguisliort fit)rn iho Istrj^^'r ikctorios by tlu'ii" motivo power 
being tlio animals of tlus ianu, nnd (licir coM-, KoiKn-ally, not oxct'cdiiiii fivi* (hoiisand 
doUaxe. If, Uowov^er, those are counted iu, fcUoro arc tliou ovor hix Uunclrod bcot-«iigar 
fiwtoiics iu Franco aloiio, nil of wludi arc visited regiUarly hy Kovcrinru-at officials, 
wiio (joileot tlio duties iuiposed on tho isugav prodnced.^— Ej>. Rkpout, 

f /Tirfrtre. 2.4711 nrrrs 
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In Geniiuay and France it was formerly easy Ibr sugar mmuilacturers 
f!0 procllr(^ 8Lipj)]ies of the beet;, and the business was looked upon as a 
purely manufacturiiif? one; but of late years many factories have been 
compelled to discontinue work, because it is impossible to procure beets. 
These factories are mostly located near large cities, where farmers 
brought their beets. 8ugar production is now considered an agrictil- 
tural business, and no fiictories ha\'e been built of late without sufficient 
land at conimand. 

The local institutions of different conntries, es])eoia]ly as relating t^) 
Mie divisions and omjership of lands, grcxitly alfect the establishment 
and prosi)erity of beet-sugar works. In Itassia, of ad the sugar factories 
forty-iive per cent, belong to the nobility^ and fifty -live ])er cent, to large 
landed proi>rietorSj no joint stock companies existing. In Austria only 
hhirty-eight per cent, are in the hands of the nobility ; thirty-six per cent 
in those of land jnojnlotors, ajul there are twenty-six joint stock com- 
panies. In XVan(!o tlie greater portion of tliese establislinients belpng's 
to private partnersliips. Jn the iiollverein sixty-five cent, belong either 
topriyate parties or to' private partnerships, while flfty-fiye X)ercent. 
are joiJit stock companies. Both- in France and the Zollverein the sugar 
works owjied ]\v the iiobility ar(^ lew in number, probably not five per 
cent, of the whole. The ])rospenty of these er.tablishments, and their 
progress in ]K*rfecting the method of manufae hiring, are in reverse pro; 
portion as they are owned by ihe nobility ; Zollverein j Austria, and 
France having;, perl)a]>s, equal enhances far ]u:'ogress during the last fifteen 
years. . 

The capacity oi' the larg<'St biH-f-sngar fih^ory known is sixty-vSix thou- 
sand tons per annuni. It is located in Waghauselj grand duchy oi 
BadeUj and works the beets complete into white loaf sugar. One of the 
smallest has a CH])a(;ity of niuete(*n imndred tons per anninj?, and is 
located at Klehteiulort, in iSih^sip. ; the fornjf^r working summer and win- 
ter ; the latter o]ily in wintcj*. 

Looking back forty y(MU\s, it is sur])rising to see the regular and steady 
•increase of sugar consumption, h'rom an article of luxury or mediciae it 
has become a necessity of every-<lay eonsamption. Everj- civilized country 
has exerted itself to secure t^inancipation from ^Jave-grown c-ane. sugar, 
and to stop the flow of money to a few colojiies. Without the United 
States as a regular customer, Cuba and Brazil might as well give up 
growing sugar, and direct their attention to a more healthy occupation. 

The United States is among the largest sugar-consuming and import- 
ing nations in the woi'hh whiU?i producing little; and whatever can he 
said of other nations, regarding the necessity of becoming independent 
as to their supjdy of sugar, applies witli greater force "to this coun- 
try. In 1840 the consumption of sugar in thi^. Zollverein amounted 
per civpita to 4.07 pounds; in 18(i(> it amounted to 10 pounds per 
head, an incn-ase of over one hundred per cent in twenty- five years. 
Jn 1840 the (juantity of sugar consiuned in Austria Avas 1.G8 pounds. per 
Jiead 5 in 1802 it reaclu^fl o.l ])ounds, or nearly three hundred per cent. . 
increase. As the consumption of .sugar keeps, pace with a nation's proi<- 
perity and jirogress in civilization, is there a]iy reason to doubt that the 
con.sumption of sugar in. the United States will increase in a ratio at 
least eqn:d to tinit in Austria and the Zollverein. 

TUE .¥Ax\i;PACTURE OF BEKT^SUe^Ali. 

The operation of manufacturing beet sugar may be divided into three 
distinct parts : 1, the extraction of juice; 2, the purification of the same; 
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a:ul ;5, 1(^(1 uchi{>' the piuified jiiiee to crystals. The principles on. which 
ifj;* (lifterent entablishments work are everywhere the same; but thi^ 
employed to reach the same end vary considerably. The modv. 
oxtracting the juice varies more than anything- else, the ffreat aim 
being to obtain the greatest possible quantity with the least foreign 
matter. Beets contain, besidci? fiber, sugar anVl water, vef^etablo albu- 
men, organic acids and alkalies, in combination with organic and inor- 
ganic acids. 

The extraction of juice is done by the following i)roeeaH: hydraulic 
presses, centrifugal machines, green maceration, dry maceration, and 
diffusion. To these live methods may be added the system of double- 
pressing with hydraulic presses, and centrifugal inaehines in combina- 
tion witli hydraulic presses. These diflerent methods are in regular 
practiofd usej others have been employed by way of expei iment. They 
are all old, with the exception of diffusion ; all have tlu^ir advantages, 
and all are 0])en to objections. Tlic use of hydraulic pr<\ss(^s is the most 
extended, and i>robab]y tliree-fourths of all the sugai' made lias passed 
through the press i>rocess. 

In the early history of beet sugar it was considered Cusst^ntial to ad<l 
■sulphuric acid, to prevent the juice from deteriorating, but this system 
was discarded long ngt), giving place to tlie opposite juinciplo. The 
juice, after its extraction, is clarified with lime, in \vhich great progress 
has been made. In the early days of beet-sngar manufacture, after tlu* 
addition of acids was discontinued, lime was emi)loyed iu limited 
quantities to purify the beet juice, from onc-hali to three-fourths of on(^ 
per cent., beginning with the opening of the season afrtho lower figure, 
working up to tlio higher as the season advanced and the beets dete- 
riorated. With improved machinery, however, lime is employed almost 
without limit; and it is not uticommou to use tliree pi^r cent, of lime 
In purifying beet juice three distinct processes arc^ in use, although in 
eacii the agcmt useVl is heat in combination with lime. Tlu^se procosses 
arc mostly nanu^d after their inventors. The ohh^st and simplest pro* 
cess, and whieli is still found in many sugn reworks, is the simple heat- 
ing of beet juice to aboutone hundred and sixty-live degrees, adding, at 
that temperature, on(^-half to tbree-fonrths yi^r ci^nt. of newly slaked 
lime, and raising the h<Mit, as fast as possihle, to ilie boiling point. 
The action of linn^ and lu^at eoagvdates the vej^etuble albumen, and 
changes many of the (n-gnnic combinations, LiTne and impurities form 
a Jieavy, tough scum, whi<*h covimh tluj surrae<\ while the bright and ' 
cAcar juice can be drawn (Vom under it. Tiiis bright juice, mixed with 
other foreign mattia*, contains eonsiderabh^. linn* in solution. In former 
years aninml bone coal was the only ingredient employed to separate 
the lime from the juice. Many lactorii^s may l)e Ibunrl, up to this day, 
which woi'k by this sirtiple- |)rocess; but the greatest number employ 
elnrbonie ncid to inwipit'iitt^ tlu' lirue, in the form of carbonate of lime. 
The carbonic acJii employed Tor that purpoMe is ii>-<Mierated simply by ilw 
burning of coke, drawn into thiv jiiicehy a mixture of carbonic acid and 
carbonic oxide gas, the former emnbinhig Avitli the lime, and forming a 
carbonate, the latter passing Ihvongh th<i^ juice without any etfect. 

Another and newer method was invented by I'rey and lelirick, and 
consists in beginning the carlumization us soon as the juice runs into 
the pah, the slaked lime being ])laced in tbe |)an belbre the juice enters. 
Three per cent., or sometimes more, of lime is employed })y this process, ^ 
which is, no doubt, most; advantageous when working interior or deteri- 
orated beets. A third process is the one by Perier and Pozzos, who 
rei)eat the treatment of beet juice with linn»- and carbonic acid several 
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times, aiming at the saving of a greater part of animal charcoal, Wlien 
large quantities of lime are employed, as iir the Frey and lelirick process, 
and the Perier and Pozzos, the carbonic acid is obtained from the bm-u- 
ing of limestone in limekilns, built expressly for tlie pury)ose. All these 
ditferent methods have their advantages, and all are open to objeetioiis. 
]No one method is adopted in any locality, nor is it possible to say which 
is the best It generally, and ^yit}^ rare exceptions, depends upon local 
matters. If lime is not easily obtained, or is impure, it is used more 
sparingly; if bone-black can be cheai)ly procured, the employment of 
carbonic acid is not so essential; the question of fuel is an item in tlie 
calculations. 

The reason why it is impossible to agree upon any one method or 
working is the variation in the quality of the beets in different years, as 
well as in the beets grown the same year in different soils and \veatlier. 
Factories may be ibimd belonging to one owner, working according to 
different systems, and so operating for years' without solving the 
problem as to which is the best method under any or all circumstances. 
Only by the statistical tables can the steady advance and progress he 
observed. 

In comparing the different systems and methods of working in the 
beet- sugar manufactories of Eiu'ope, with a \iew of finding the best for 
the United States, it is necessary to examine the circumstances under 
which they work. It will be observed on page 170, which gi^^es a specified 
account of a whole season's work, as it has taken place, that the interual 
revenue is the highest item of expense—even higher than the whole 
cost of the raw beet. Fuel and w^ageSj each amounts to only one-third of 
either the internal revenue or the cost of beets, while the interest and 
discount are iigurcd lower than either fuel or w^ages. Where land is 
expensive and difficult to be procured, beets will alwaj^s command a 
high price, and the longer the season the higher will be the price of 
beets. Fuel will alwnys bo in i')roportion to the nunrber of working 
days, making it immaterial whether the w^ork is extended over the whole 
season or only over a parb. Wages arc extremely low already, and they 
cannot be expected to change much if the working season is extended. 
The interest and discount would bo changed but liltle if a w^orking sea- 
son were extended from one Imndred and tw^enty to tvro hundred and 
forty days or more, while all the advantages to be gained might be more 
than counterbalanced by the increased price of beets. 

It is readily understood, therefore, wdiy the sugar manufactories lay 
so little stress on working the whole year. Attempts to do so have been 
made, and a tew establishments arc still at work with dry beets j but 
they do not fmd many followers- When the process of drying beets and 
working them the whole year was suggested and put into execution, it was 
with a view of obtaining the juice in a pui^e state. By dryuig the sliced beet 
and exposing it to a temperature of boilhig water^ the vegetable albu- 
men contained in the beet coagulates, and becomes insoluble in water,- 
but stdl the .juice obtained is no pm^r — other changes taking place. 
The hope of obtaining a better juice thei-eby has ]iot been realized, and the 
advantage of working the whole year has been counterbalanced by seve- 
ral disadvantages; one, and not the least, behig the worthlessness of the 
refuse as feed for stock. The dry beet being treated with lime, retains 
large i>ortions of it, which makes it unfit for use. The fuel consumed 
makes a heavy item of expense, and is not counterbalanced by the saving 
of interest on the investment or anythhig else. 

A third objection is the tax. Wherever there is any doubt, the revenue 
bureau construes in its own favor. Formerly one ton of dried beets was 
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counted an equivalent for four and tlirco-quarters tons of green or fresli 
bcetSj but tlie proportion is now two to one in calculating tbe taxes. 
Tbis proportion may be correct, wlien beets are perfectly dry, and of 
inferior quality wben fresb ; but very rich beets will not require five tons 
to produce one of dried ones. It is, therefore, more advantageous to work 
dry beets in bad seasons than in good ones. Iii a very wet season, and 
where dry beets have to be transported a great distance, they absorb a 
great deal of water, which is w^eighed with, and counted for, beets, and 
has to pay revenue. Bat the greatest difficulty is to procure land enough 
in the vicinity for growing beets, and to produce niauuro enough to keep 
the land in its strength. 

The i)rincipal objections to the sy^steui of worlcing the v/hole year 
either dried beets contuiuously, or fresh beets in fall and winter, and 
dried in spring and summer, may be stated as follows: Scarcity of 
land; the oppressive s;^stem of taxation; high price of land com- 
pared with the low price of labor; iini)ossibi!ity of producing manure 
to keep up the productiveness of the laud, if the rofuse of the beet can- 
not be used for cattle-loed, and the low price of capital invested in 
sugar works. 

Sat one of all thene objections would apply to sugar works, and the 
system of worluug dried beets in the United States. Land is neither 
scarce nor high in price; taxation, if resorted to, wouhl nut be oppres- 
sive; fuel is very low, while labor is proportionally high; cattlo-feed 
can readily be produced, when farmers see the abs;oluto necestj^ity of a 
regular system of manure product ioji; and finally tbe price which capi- 
tal commands is, at least, double that of any European country. 

The process of obtaining the beet juic*e by *'diftUsSiou" is almost the 
same, wbether applied to green beets or to dried. Tbe machinery is the 
same aijd pan be used lor either, and tUe actual labor to be performed 
in extracting the juice is considerably less, and in cliann-U^r loss objec- 
tionable. A factory workinj;' by this systcn\ in the juic'e-rondering pro- 
cess thirty-five and three iUths tons every ten hoars, omi)loys eighteen 
men. . A factory rendcrhig the juieo- by i>r(\ssing with hydraulit^. [)rosses 
(singly) requires forty -two men ; workiiig with ccntriruga! nii:{'hitics, niiio- 
teen men; with green maceration, eighteen men ; with d<nible hydraulic 
presses, twenty- five men; while a factory worlcing with centi'ihigal 
machines, and pr(\ssin;? alun'wanl^ with hydrauli<* inachint\^7 requh-es 
forty-one men. The excess oi' hand labor, nujuircd in the pu^ss ])rucessi, 
caimot be «aid to b(^ counterbalanced by a Juice ohtaiut^d of one to one 
and a half de^^Tee uiore density. 

• The annexed tables i^We ilje complete Uyures talcen from the books ot 
the varioufc^ cstablishimMits, and the (lucsiion is natural, if su^jar can 
be produced at thovso li^unss iu nearly (^v<*ry tiountry in Europe, why has 
the largest Rugar-consumin;;' nation in Iho M'orld to rely on supply 
from abroad^ ' Why has not \K\ot su};ar long' aj^o bec*n prodiuied in the 
United States 1 

The system of laruun^;', il' the UiUTicuIlurul labor iu the United States 
be 80 desi;:i'nated, hu^i been diirerent I'roni that ol' any oilier country, 
and, with rare exceptions, luis never i)iutl; henee, tlic first requirement 
for beet-suj(ar industry, \vell<'ultivated land, canuoL be readily obtained. 
Deep or thoroujjh cxiltivaticm is but little known, and Jiiouey, as an 
investment in furniing, has seldom ])roved reuuuun'uti^'e. lint the 
same causes will ultimately produce tlu». sanu^ ellects; in order to make 
our lands as productive as they ou^ht to b(^, a rotation of grahi and 
root crops will have to bo reported to. Ah soon as a retrular rotation 
of crops la introduced into the United States, larming, as such, will pay, 
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£md the raw material for beet-sugar factories oan be readily produced; 
until tlieii sugar works will hare to do their own farming". When beet 
sugar was first manufactured in^ Europe there was no difiiculty in pro- 
curing the raw material^ and all efforts to produce su<>'ar could, there- 
fore, be directed toward the working of beets, not to their production. 

Comj>arative]y little has been done in the United States to para the 
way for sugar production. While in Europe, Henry Clay took great 
interest in the beet-sugar production of France; and, in speeches 
made in Congress, he predicted great results from its introduction, 
More thfin twenty-five years ago the first effort to introduce this 
branch of industry into the United States was made, but there exists no 
authentic record of the results obtained, Thero is nothing to indicate 
what variety of beet w^as raised ; the quantity obtained from a given area 
of land; what percentage of sugar, and what percentage of foreign mat- 
ter these beets contained; the kind of soil th^y w^ere raised in, or ho\v 
the season compared, in respect to temperature and rain-fall, with ap 
average one. Hence the experiment in Northampton, Massachusetts, 
costly as it may have been, has not benefited anybody, nor advanced 
beet production. 

Since then numbers of experiments have been made to raise sugar 
beets by private parties; but no regular systems were adopted, and all 
being detached, we are as much in the dark to-day as to what beets to 
raise, and how and in what locality to raise them, as we were twenty-five 
j-ears ago. In IMay, 1807, the Agricultural Department at Washington 
sent nine different varieties of beet seeds to Chats worth, Illinois, for 
trial and comparison with the beets produced in countries where they 
are grown for sugar production. The following are the results obtained, 
compared with the beets used for sugar making in several establishments, 
trom the books of which we have been Idndly furnished with extracts: 
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Tliese flgT^u'CS, taken from the records kept by factories during the work- 
season, show conclusively that the average quality of those nine 
varieties of the beet, raised Irom seeds furnished by the Department, 
Avas superior, but it remains to be proved what particular variety is best 
adapted to culture in the United States, and also which is the best locality 
lor raising beets and producing sugar from them. 

The following figui-es are taken from a report made by Dr. Grotiven, 
chief of the experimental station (Versuchs Station) in Salzmtinde, on 
Ms researches in tracing the influence of manure, soil, and weather on the 
Quality and quantity of crops. These researches were conducted with 
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tlie greatest care, at au enormous espeiisej and with a moist effiuient stall' 
of assistants j many estates volunteered their co-operation • The arorafje 
of beet juice from twelve estates, each fertilized with diiforent manure, 
showed the following percentage of sugar in the juice; Estate TillaUy 12.20: 
Vrorau, 12.80; Honin gen, 13.21; Sudenburg, 0.29; Jakowa, 11.70; 
Gmtzka,12aO; Chakowitz, 13.49; Stitterhof, 12.70; Khineschauz, 12;G0; 
Junngersdorf, 12.84; lloszhij 11.52; Salzmiinde, 14.78; avarage, 12.44. 

The nine varieties of the beet, according to the foregoing statement, 
show an average of 12.40 per cent, of sugar in the Juice, whiU^ the aver- 
age of twelve experimental estates, where l)eets were raised with the 
greatest care, show an average of 12,44 i)er cent., or very ncariy the 
same, whieli would seem to settle tlie question as to whether beets raised 
in the TJuited States are as rich in sugar as those grown in Europe. 

The lands upmi which these beets were rnised are as diilc^ent in geo- 
logical formation and x)hysioal condition as lands can bo, which proves 
that it doea not require a peculiar soil to ])rodaco boots. As a general 
nde, soil which is well, adapted for in oduciug barley is suited to beet 
culture. The soil on estate Tilhui is light-colored/snudy loam^ with 
very sandy subsotl, almost clear sand; estate Vrerau, sandy loam, eon- 
tainiug about trvventy i>er cent, sand, whieh increases in the subsoil as 
ouogocB deeper into it; estate Uoningen, tough loam, with asubsoil from 
two to four feet, the same as the top soil, but I'urther down more mh:ecl 
with sand; estate Sudenburg, near Maff(l(d)urg, mild loamy top soil, with 
a subsoil more tough, which i)revents llie moisture from leavnig the top 
soil too freely ; estates Jakowa and tirutzka, toj) soil a black, mellow loam, 
two feet or more deei>j with a subsoil, ibnr feet deep, of yellow loam rich 
with lime;* estate Ohakowitz, in Bohemia, heavy clay soil, t^vo and a half 
feet deep; it is a black boM containing considerable lime, otherwise 
would make good bricks, subsoil four feet, yellow loam ; estate Stlfter- 
hof, in Southern Germany, top soil sandy nmrl, active and <lry, three 
and a half feet; the subsoil is tough clay, almost impenetrable by 
water; island of Rhinescluuiz, a sandy loam top soil, little cohesive an<l 
easily \vorked, with a subsoil, the doe])er the sandier; estate Junugers- 
dorl\, mild, very productive, loamy top soil, four feet deep, with a subsoil 
eonuiining marl, with thirty ])er cent. <*arbonate of lime; estate Uoszla, 
near the liarz Mountains, red, tolerably heavy loain on top, with a sub- 
soil of heavy loam throughout; estate fcJalzniiindo, a very mild loam, 
rich in lime down eighteen iuchei;, of a dark huiuns color, with yellowish 
white subsoilj at least ten feet deep, rontaining still mora linu\, so that 
it might almost be called marl. 

Jn cultivating the hind great atlention is paid to subsoiling. Without 
. bringing the subsoil on the top, it is thorongidy stirred to enable it to 
absorb air and warmth, to carry water olV mon^ lr(K?ly hi wet seasons, 
and to k(H^p more moi^'.tun; in dry seasoTis. This s> stem of Vvorking the 
soil so deep is the eliief reason wJjy llie grnin ta'ops in beet- sugar dis- 
tncts are so uiuch larger and less V4iriabl<^ than in other places. The 
beet crops in Europe a considered as certain and safe as any other, 
but not more so; for the variations, both in (juality and quantity, ai^' 
the same as in grain or other root crops. 

The following statements will show the workuigs of dittcrent factorii^H, 
their productivones.s, anil the h^isteoMt of jmulueing the sugar ready for 
market:. 

The practical working of the bi^t^sugar works, Joi^xhoiu^, during tlie 
' season of 1807-'<j8, is as follows : Tuis establishuHAnt is owned by a joint 
stock company, oveVy shareholder being nn<ler obligation to raise or 
procure a certain quantity of beets annually ; hence every stockholder' is 
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a fanner. Tlie estaWisliineiit is one of the best conducted and best 
jmying in the Zdllverein, The annexed figures are taken trom tlie 
books of the company : Total quantity of beets worked from the 1st of 
October, 1867, fill the IGth of February^ 18G8, 10,725 tons; average 
quantity of beets worked per day, 88 tons; number of centriftigal 
machines employed to extract the juice, 12; number of tons worked 
with one centrifugal machine each day, 7 J. The quality of the beets 
during the whole season is shown by the polarization of the juice, as 
follows : 



Date. 



October 1 to October 6, 1667 

October 7 to October 3 3, ie67. 

October 1 4 to October 20, 1867. 

October 21 to October 27, 1867 

October 28 to November 3, 1867 

November 4 to November 10, 1867 

November U to November 17, 1867..., 
November 18 to November 24, 18(57..,. 

November 25 to December 1, 1867 

Decembers to Dticerabor 8, 1867. 

December 9 to December 15, 1867 

December 16 to December 24, 1B67 

December 2Tr 1867, to January 4, 1868, 

Januarys to January 12, 1868 

January 13 to January 19, 1868 

Jaimary 20 to January 26, 16(58 , 

JaBunry 27 to February 2, 1668 

February 3 to February y, 1868 

February 10 to February 16, 1868.,... 



W^liolo seoaon^a average. 
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2.29 


10. 55 


2.11 


10.60 


1.97 


10.53 


2.04 


10.49 


1.98 


10.01 


2.00 


11.17 


2.43 



The sugar and molasses obtained from the juice during the whole 
season amounted to 11.84 per cent. Of this yield 2,431^900 pounds of 
sugar were produced and brought into the market in the following 
quantities: first prodiictj C.21 per cent.j second product^ 1.72 percent: 
third produety 0.59 per cent; fourth product, 0,28 per cent. The total 
expenses for running the works the whole year of 18b7-'68j and working 
10j725 tons of beets, were per ton of beets, $3 31- internxil rcTenue, 
$3 39 ; fuel, including factory and horses for workmen, 68 cents ; wood 
and coal for blacksmith, 0.9 cents ; coke for limekilns, 2.3 cents j wages, 
(total,) summer and Avintcr, $1 05.5; bone-black, 5.4 cents; limestone, 
4.0 cents; cooperage, 14 cents j paper lor lining barrels, 2.1 cents ; dis- 
count and interest, 10 cents ; cartage of sugar, .11^ cents ; repairs on 
machinery and buildicg, 55.G cents; salary, 18.1 cents; gas coal, 0,8 
ceiit; oilj L7 cent; commission for selling sugar, G.8 cents; insurance, 
0.1 cents; sinking fund, 2.7 cents; snndrie^r, 4()-3 cents; total expenses 
for one ton of beets, worked^ $10 39. 

According to tlie foregoing account the yield of raw sugar was 8.8 
per cent., or 170 pounds of sugar to each ton of beets, the 10,725 tons 
worked yielding 188,700 pounds of sugar. The total receipts for sugar 
and molasses amounted to $140,078 30. The cost of production was 5.9 
cents ])er pound in gold, making a total of $101,368 40 for the aggTegate 
production of the season, and leaving a net i)rofit of $39,309 90* 

The number of workmen employed ranged from 207 to 210, including 
men, women, mid children, being 110 for day and 100 for night work, 
Wages were paid at the following rates : For carrying beets : 1 man, at 
31^ centSj and 5 at 30J cents, $1 83-| ; the same for night work. For 
centrifugal machine : 1 man, at 37^ cents; same for night. For toi)piiig 
and trimming beets : 12 girls, at 19 cents, $2 28 ; same for night For 
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internal revenue scale: 1 man, at 35 cents ; same for niglit. For grating 
beets : 4 boys^ at 19 cents, 76 cents ; same for night. For pulp wagon : 
2 boys, at 21 cents, 42 cents ; same for nigbt. For centrifugal machine 
liquoring: 4 men, at 28 cents, $1 12} same for night For taking out 
the pulp ; 4 men, at 2G cents, $1 04 ; same for nigtit. For carrying the 
pulp away : 2 men, at 20 cents, 52 cents ; same for niglit. For starting 
centrifugal machine : 2 boys, at 23 cents, 46 cents ; same for night. For 
juice gutter; 2 boys, at 23 cents, 40 cents ; same for night. For first 
carbonizing juice: 1 man, at 37 J cents, 1 at 30J cents, 1 at 28 cents, 
and i at 46^ cents, $1 42J ; same for night. For "scum presses : 1 man, 
at 31| cents, and 2 at 29^ cents, 90* cents ; same for night. For steam 
syphon: 1 man, at28 cenlts, and 1 at 25 cents, 53 cents ; same for night. 
For second carbonizing juice: 1 man, at 30 cents, 1 at 20 cents, and 1 at 
25 cents, 84 cents ; same for night For bone-black filter : 1 man^ at 35 
cents, and 2 at 25J cents, 86 cents. Same for night. For Roberts's 
apparatiis : 1 man, at 37 J cents ; same for night. For sugar floors : 1 
man, at 42 cents, 1 at 37^ cents, 0 at 35 cents, and 1 boy at 25 cents, 
14 19J; none on at night." For limekiln : 1 man, at 35 cents, and 1 at 30 
cents, 65 cents ; for niglit, 1 man , at 35 cents. For lime station : 1 man, 
at 30 cents, and 1 at 2G cents, 5(5 eents; same for niglit. For washing 
wire cloth : 2 girls, at 22 cents, 44 cents ; same for niglit For engineers : 
1 man, at 37| cents, and! at 35 cents, 12i cents ; for niglit, 1 man, at 35 
cents, and 1 at 32 cents, (57 cents. For irronien : 1 man at 374 cents, 2 
at 35 cents, and 1 at 28 centn, $1 3ni: for night, 1 man, at37i cents, 
and 2 at 35 cents, $1 For carting coal : 3 men, at :12J cents, 97 J 

cents; same for night For fennenring bone-black : 1 man, at 37^ cents", 
6 at 32^ cents, and 3 at 30 cents, $3 22,^ ; same for night. For drying 
bone-black ; 1 man, at 32.V cents, and 1 boy at 25 cents, 57.^ cents; same 
for niglit For bou^4>laek furnace: 2 meii, at 3U conta, 03 cents; same 
for nigbt For gas furmico : 1 man, at 37.V cents ; ^v.nno for night For 
mechanic's, &c. : 1 coppersmitli, 47 cents;" cnrpenter, 44 cents; black- 
smith, 43 cents; black8mitli, 32 cents; harness-mnker, 374 cents; wire- 
cloth-maker, 32 cents; nnrsc for hospital, 35 rents; lionsekeeper, 35 
cents ; porter, 35 cents, $3 40i. For ynrd luindn : 1 man, at 41 cents, 3 
at 35 cents, 3 at 28 cents, 3 at 25 cents, and 7 boys nt 21 cejjts, $4 52, 
The beet-sugar works in the province of* St^xony and the ilwiliy of 
Anhalt number as follows : 
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TriEODOEE GEimEKT. 

Hon. H. Capron, Cmmiissiorier. 



REPORT UPON THP] AGRICULTURAL RESOURCES 

OF ALASKA. 



Sir : Alaska may be dividod agriculturally into three districts, eucb 
difieriug- from the others in its climate, vegetation, and physical charac- 
teristics. 

The first and most northern district, ivbich I have termed the Youkou 
Territory, is bounded on the south by the Alaslcau Mountains, on the 
east by the British boundary line, and on the north and west by the 
. Arctic Ocean and Behring Sea. 

The secoiid or middle district, which might bo called thd Aleutian 
district, includes that part of the peninsula of Aliaska, and all the 
islands, "vrest of the one hundred and fifty-lifth degree of longitude. 

The third or soutliernmost, which may be named the Sitkan district, 
includes all of our possessions on tJie mainland and islands south aiid 
east of the jicninsula of Aliaska. 

THE YOUKON TEREITOEY. 

Surface. — The character of the country in the vicinity of the Youkon 
Eiver varies from rolling and somewhat "rocky hills, generally low. that 
is, from live hundred to fifteen hundred feet, and easy of ascent, to broad 
and marshy plains, extending for miles on either side of the river near 
the mouth.. There arc, of course, no roads except an occasional trail, 
hardly noticeable except to a voyageur. The Youkou and its tributaries 
form the great highway of the country. This stream— the Missouri, as 
the Mackenzie is the Mississippi, of the northwest— is na^^gable in our 
territory throughout tor vessels drawing not over four feet of water, 
. and for many hundred miles for boats needing much more than that. 
The smaller rivers are not so deep, but many of them may be navigable 
for considerable distances. There are no high mountains, properly so 
called. 

SoiL—Tho underlying rocks in great part are azoic, being conglom- 
erate, syenite and quartzitc. The south shore of JSTorton Sound, and por- 
tions of the Kaviak Peninsula, are basalt and lava. Trachytic rocks 
are found at several points on tlie Youkon. There are, on the north- 
east shores of Xortou Sound, abundance of sandstones, and clav beds 
containing lignite. Sandstone is abundant also on the Youkon," alter- 
natiug with azam rocks. The superincumbent soil differs in different 
places. In some localities it is clayey, and in such situations quite fre- 
<iueutly covered with sphagnum, which alwaj's impoverishes the soil 
immediately below it. In others it is light and sandy, and over a large 
extent ot cxmntry it is the richest alluvial, comi^osed of verv fine sandj 
mud, and vegetable matter, brought down bv the river, aiid forming 
deposits of iiidefiiiite depth. " ■ ' 

^ hi some localities tVesb-M^ator marl is fountl in abundance, and is used 
ibr mortar or phister, to whiten the walls of log-houses. 

The soil is usually frozen at a depth of three or four feet in ordi- 
nary situations. In colder ones, it remains icy to within eighteen 
inches of the surface. This layer of frozen soil is six or eight feet thick ; 



Plate IV. 




VI KW IN ALASKA CnAKACTKKUTlC >'E0rTATIO» OF THK BASKS OF TH« YOtJKOS KfVSR. 



REPORT UPON AGRICULTURAL RESOURCES OF ALASKA. 173 



b^low that deptli the soil is destitute of ice, except iiiTery unusual situ- 

This singular phenomenon appears to be directly traceable to want of 
drainage, combined with a non-conductive covering of moss, whicli pre- 
M3nts Hbe soil from being warmed by the scorching sun of a boreal mid- 
summer. In places where the soil is well drained, and is not covered 
with moss, as in the large alluvial deposits near the Youkon mouth, I 
have noticed that the frozen layer is much further below the surface, 
and in many places appeared to be absent. I have no doubt that in 
favorable situations, by draining and deep plowing, the ice could, iu 
the course of time, be whollt^ removed from the soi l. 

A singular phenomenon on the shores of Kotzebue Sound was first 
observed by itotzebue and Chamisso, nnd is described in the narrative 
of the voyage of the Eurilc, and afterward by EucJdand in the appendix 
to the voyage of the Herald. This consisted of bluffs or high banks, 
(thirty to sixty ;feet,) apparently of solid ice, covered Vv ith a few feet of 
.vegetable matter and eart^i, in which a luxuriant vegetation Tvas flour- 
ishing. 

Kotzebue's description of this singular fonnatioij is higitiy colored j 
but the main facts were confirmed by I)r. Buckland and his companions, 
who made a careful examination of the locjility, althongli (3apt. IJeechy 
had previously reported that liotzebiie had been deceived by snow drifted 
against the face of the banks and remaining, while tliat in otlier localities 
had melted away. 

It is reported by Buckland and later observers that the formation is 
rapidly disappearing, and the water in the sound is becoming shoaler 
every day, from the fall of the d6briw which covers the ice. 
. JTo exiilanation. having been .offered of this singular phenomenon, I 
venture to suggest that it maybe due to essentially the same causes 
as, the subterranean ice layer, found over a great part of the Youkoa 
Territory. 

It js quite possible to. conceive of a locality depressed, and so deprived 
of iiainage, that the annual moistiue derived from rain-fall and melting 
SUQicv would collect between the impervious clayey soil and its sphag- 
nouiS covering; congeal during the wiut<U", and bo prevented from melting 
daiillg the ensuing summer by that monsy c;ovoring, which would thus 
be gradually raised; the i)rocoss ununalJy repeated for an indefinite 
period would form an ice layer Avhicli might well deserve the appel- 
lation. of an "ice cliflV- \vlien the encroachments of the sea should have 
worn away its barriers, and lui<l it open to the action of the elements. 

The lesson that the ligriculturisfc may learn from this curious Jbrma- 
tion is, that si healtliy and luxuriaiit vegetation jnay exist in iminediate 
vi<i!Iliity of permanent ice, bearing its blossoms and maturmg its seed as 
req4iiy as iu apparently more favored situations ; and hence that a lai'ge 
extent of northern territory long considered valueless may yet furnish 
to ihO settier, trader,, or fisherman, if not an abundant harvest, at least 
a very acceptable and not inconsiderable addition to his annual stock of 
food, besides fish, venison, and game. 

Owmatc-r-The climate of the Youkon Tenitory in the interior differs 
from that of the sea coast, even in localities comparatively at^jaoent. 
That of the coast is tempered by the influence of the vast body of water 
contaonedinBehring's Sea, and many southern cuiTents bringing warmer 
^•ater fijbm the Pacific; making the winter climate of. the coast much 
mgder ihau that of the country, even thirty miles into the interior. 
Ti^ '^miiiirs, on the other hand, are colder than fiuther inland, and the 
(pij^^ii^ of iaih is gToater. The following table shows the annual tein- 
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peratuxe at St. Michael's Eedoubt, on the coast of Norton Sound, in 
latitude 63^ 28' north ^ at the mission of the Eusso-Greek eliurch, on the 
Youkon Eiver, one hundred and fifty miles from its mouth, in latitude 
Olo 47/ north ; at Nulato, about six hundred miles from the mouth of 
the river, in latitude 64° 40' north, or thereabouts ; and at Fort Youkon, 
twelve hundred miles from the mouth of the river, and about latitude 
670 10^ north : 
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The mean temperature at Unalaklik, on the east shore of ISTorton Somid, * 
for the Tvinter of 18G0-^G7 was 0. 33^ ; but for that of 1867-^68 it was only 
about +9^. The mean annual temperature of the Youkon Territoiya^ - 
a whole may be roughly estimated as about +25^. The greatest degree 
of cold ever known in the territory was seventy dejjrees below zero, 
( — 70O ;) but such cold as this is very rare, and has little effect on the 
vegetation covered with eight or ten feet of snow. Eunning water laay t 
be found open on all the rivers, and in many springs throughout the 
year. 

The real opportunity for agriculture in a cold country cannot be 
deduced from annual mean temperatures alone, but is dependent on the 
heat of the summer months and the duration of the summer. 

At Fort Youkon I have seen the thermometer atnoon^ not in the direct 
rays of the sun, standing at 112^ ; and [ was informed by the commaa- 
der of the post that several spirit thermometers, graduated up to 120^, 
had burst under tlie scorching sun of the arctic midsummer, which can 
only be thoroughly appreciated by one who has .endured it. In midsum- 
mer, on the Upper Youkon, the only relief from the intense beat, under 
which the vegetation attains an almost tropical luxuriance, is the two or 
three hours w^liile the sun hovers near the northern horizon, and the 
weary voyager in his canoe blesses the transient coolness of the mid- 
night air. 

The amount of rain-fall cannot be correctly estimated, from want of 
data. At Nuiato the fall of snow from jSTovcmber to April will average 
eight -^get, but often reaches twelve. It is much less on the seaboard. 
Partly on this account, and also because it is driven seaTvard by the 
winds, there is usually, even in spring, very little snow on the coasts 
near Korton Sound. 

In the interior there is less wind, and the snow^ lies as it falls among 
the trees. Towards spring the small ravines, gullies, and bushes are well 
filled or covered up, and transportation is easy and pleasant with a good 
sled and te^un of dogs. The warm sun at noon molts the snow a little, 
forming a hard crust. Over this the dog-sleds can r;o anywhere, making 
from thirty to fifty miles a day, carrying full one irandred pounds to a 
dog, and requiring for each dog only one dry fish per diem, which weighs 
about a pound and a half, and which you can b;Ty for two leaves of 
tobacco. Seven dogs are the usual number for one team. 

The rain-fall, as has previously been remarked, is much greater on the 
coa^t than in the interior. Fom^ days in a week will be rainy in summer 
at St. Michaers, although the months of May, Jr::e. and part of July 



EEPORT UPON AGEICULTUEAL RESOURCES OF ALASKA. 175 



abound in sunny wee4her. Tho last part of Jiily^ August, and most of 
September are verj' rainy. October brings a change ; the winds, usually 
from the southwest from July to the latter part of September, now are 
mostly from the north, and though cold, bring fine weather. 

Tbe valley of the Lower Youkon is foggy in the latter part of the sum- 
mer, but as we go up the river the climate improves, and the short 
summer at Fort Youkon is dry, hot, and pleasant, only varied by an 
occasional shower. The great pests in the spring, all along the river, 
are the mosquitoes, the numbers of which are beyond belief j but they 
retire about the middle of July. On the coast they are not so numerous, 
but linger until the fall 

Inhabitants. — The native inhabitants, curiously enough, are divided by 
the same invisible boundary that marks the vegetation. All along the 
treelegs coast we find the Esquimaux tribes ; passing a few miles inland 
we c^me to trees and Indian lodges. This holds good all over the You- 
kon Territory. The Esquimaux extend all along the coast and up the 
• principal rivers as far as there are no trees. The Indians populate the 
interior, but seldom pass the boundnry of the woods. In regard to hab- 

* its, neither perform any agricultural labor Avhatevor, and the only vegeta- 
bles, besides berries, used for food, are the roots of Ilcchjsanmi Macl<enzii^ 
Polygonum viviparum^ and a species of Ardmngelica^ and the leaf stalks of 
a species of Eheim or wild rhubarb. 

A great delicacy among the Esquimaux is the stomach of the rein- 
deer, distended with willow sprigs, well masticated, and in a half-digested 
state. This " gruesome mass " Ik dried for vvinter use ; when it is mixed 
with melted suet, oil, and snow, and regarded by the consumers much as 
we regard caviar ^ or any other peciiiliar dainty. ' It is, no doubt, a power* 
ful antiscorbuti(% The Eussian settlenu^uts in the Youkon Territory 
were few in number. There were four on the Youkon ; one on theKus- 
koquim Biver ; two on Iforton Sound ; and one on Bristol Bay, AH of 
these Avere formerly provided with gardens. Thciuimbcr of Kussians in 
the territory at no time exceeded forty, ^vit\l double the number of half- 
breeds, assistants, or workmen. They were, all in the employ of the 
Russian American Company. Many of them left the country after the 
purchase, but the greater 'number remain in the employ of dliierent 
American trading companie^^>. The liussiau-born iahabitants were a 
very degraded class, ahnost without oxceptiou convicts from Siberia or 
elsewhere. The Creoles or half-breeds are a more intelligCDt and docile 
race, but lazy^ and given to intoxication whenever stimulants are within 
their reach. * 

Natural productions, — The first need of traveler, hnnter, or settler, in 
any country, is timber. With this almost all parts of the Youkon Terri- 
tory are well supi)lied. Even the treeless coasts of the Arctic Ocean can 
bai*dly be said to be an exception, as they arc bountifully supplied with 
driftwood, brought down by the Youkon, Kuskoquim, and other rivers, 
and distributed by the waves and ocean currents. 
' The largest and most valuable tret*' luiuid in this territory is the white 
spruce, f Abies alba.) This beautilul coniler hs found o-s'cr the whole 
country, but it is largest and mot^fc vigorous in the vicinity of running 

• water. It attains 3iot unfrequcntly the heigJit of sixty to one hundred 
feet, with a diameter of over three feet near tlio butt; but the more com- 
mon size is about thirty or forty feet high, and about eighteen inches at 
the butt. The wood of this tree is straight- grained, easily cut, ^vhite 
and compact, and while very light, it is also very tough, much more 
so than the wood of the Oregon pine, (Abies DotiglasiLJ For spars 
it has no superior, but it is rather too slender for large masts, The 
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bark is usetl for roofing by tho Hndson Bay Compauy at Fort YoiUion, 
Jliid the i-oots, ]>roperly prepared, for seAving their birch cauoes am\ 
(lislief^, by the Indians. I have seen log-houses twenty years old, iu 
which raaDy of the logs were qnite sound. Tho unsound logs we 
said to bo those vtiiich had been used without being seasoned. Tliese 
trees decrease iu size and grow more sparingly toward Fort You- 
koii, but are still largo enough for most purposes. The unexplored 
waters of tlie Tananah llivox bring dowji the largest logs in the spring 
frosliets. The number wliich are annually discharged i'rom the mouth 
of th(5 Youkou is truly iMcalcnlable. It supplies the shores of Behring- 
8ea, the islands, and "the arctic coasts; logs of all sizes lie in winrows, 
v>-!ierc they arc thrown upon the shore by the October southwesters. 

The v>^oo{l is put to manifold uses : houses, Indian lodges, &c., ape all 
<'oiistructed of spruce. Woft. hue- grained, and easily cut^ the Indians of 
tho Lower Youlvon spend their leisure, daring the short winter days, in 
carving dishes, bowls, aiid oiiser utensils, and ornamenting them' with 
red osiide of iron, iij patterns, some of wliicli, tliough far from classical, , 
are very neat. 

Sleds, frames lor skiii botits, fishing rods, &<■., are made by the Esqui- 
maux from spruce, ajul all their honses and casiiios, or dance-houses, are 
built of it. One of those, on Xorton Sound, about thirty by forty feet 
>5quare, had on CHch side shelves or seats formed of one plank, four inches 
thick and thirty-eight inches ^vide at the smaller end. These enormous 
planks took sivyeni's to mak<>, and were cut out of single logs with small 
stone adzes. 

• Tho next most impor tant tree is tho birch, flictula (jkuuMosa.) This 
tree rarely gi-ows over eighteen inches in diametta' and forty feet highj 
on one occasion, hovvcver, 1 saw a. water-worn log about fifteen feet long, 
quite decorticated, lying ou tlie river bank near Xuklukahyet, on the 
Upper Youk'bu, which wus twenty-four inches in diameter at one end 
andtwenty-eigiit at the other. This is the onlv hardwood tree in the 
Youkon Territory, and is prst to a multiplicity of uses. Everything need- 
ing a hard and tough wood is (xmstrueted oi' birch. Sleds, snow-shoes, 
standards for the tish tra.])s, a,nd frames of canoes, which are afterwards 
covered wnth its bark, sevred with spruce or tamarack ^iar/^; roots, 
aud the seams calked with spruce gum. The black birch is also found 
theje, but doe« not gr{)w so large. The soft new wood of the birch, as 
>v'ell as of the poi)lar, is cut very fine ami mingled with his tobacco by 
the ecouonnwd Indian. Tiie squaws at certahi periods wear birchen 
hoops around their necks; and neck-rings and wristlets of the same wood, 
with fantastic devices scratched upon them, are worn as a token of 
mournmg for dead friends by the Tananah Indians. 

Several si)ecies of poplar (Poindus halsamifera and Fopulus tremu- 
hndesj abountl, tlie former along the water-side, and the latter on driei' 
uplands. Tho first-mentioned S]iecies grows to a very large size. The 
trees arc frc^iuently two or three feet in diameter and from forty to 
sixty feet high. The timber is of little value, but the Indians make 
.small boards, for different purposes, out of the soft wood, and use the 
leathery down from tho catkiua for nuiking tinder, bv rubbing it up 
wi!;h ])owdered charcoal. . ' " & i 

Willows are the most abundant of trees. Thev are of all sizes, from 
the slender variety on the Lower Youkon, which grows seventy or eighty 
toet high while only six inches in diameter at the butt, and with a mere 
wis]> ot straggling branches at tho extreme tip, to the dwarf willow, 
(TaAvJing under the moss, with a stem no bigger than a lead pencil, and 
thsowiug up shoots a few inches high. Willows an^ almost invariablA' 
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rotten at the hearty, and are only good for fueL The Kntchin Indians 
make bows of the Avood to shoot ducks T^ith ; as its elasticity is not in- 
jured by being wet. The inner bark is used for making twine for nets 
and seines by the Indian women^ and the Esquimaux of Behring Straits 
use willow bark to color and tan their dressed deer- skins. It produces 
a beautiful red-brown^ somewhat like Bussia leather. The inner bark 
or cambium of the alder fAlmts rubra) is used for the same purpose. 

The other species rising to the rank of trees in this district are the 
larch (iana? dalmrwa?)^ which is found on rolling prairies, of small size ; 
a small hirch {Betula mna^) and several alders {Ahiustnndis'mdineanaj) 
a species of Juniper {JuniperuSj) and numberless willows, {Salicae.) A 
species of pine {Pirns cemhra) has been reported from Kotzebue Sounds 
I cannot but think erroneously, as I saw no true pines in the territory 
during a two years- exploration. The most northern point touched by 
the Finns co^iioria, at tlie junction of the Lewis and the Pelly Eivers, at 
Fort Selkirk^ in latitude 03^ north, longitude 137^ west (approximate.) 
♦ The Hudson Bay men at Fort Youkon call the Avhite spruce '^pine.^^ 

Fodder. — The treeless coasts of the Youlcon Territory are covered, as 
well as the lowlands of the Youkon, with a most luxuriant growth of 
grass and flowers. Among the more valuable of these grasses (of which 
some thirty species are known to exist in the Youkon Territory) is the 
well known Kentucky blue-grass (Foapratensis^) which grows luxuriantly 
as far north as Kotzebue Sound, and perhaps to Point Barrow.* 

The wood meadow-grass (Poa ncmoralis) is also abundant, and fur- 
nishes to cattle an agreeable and luxuriant pasturage. 

The blue-joint grass {Calamagrostis Canadensis) also reaches the lati- 
tude of Kotzebue Sound, and grows on the coast of Norton Sound with 
a truly surprising luxuriance, reaching in very iavorable localities four 
or even five feet in height, and averaging at least three. Many other 
grasses enumerated in the list of useful plants grow abundantiy, and 
contribute largely to the whole amount of herbage. Two species of 
Mymiis almost deceive the traveler with the aspect of grain iields 
maturing a perceptible kernel, which the field-mice lay up in store. 

The grasses are woven into mats, dishes, articles of clothing for sum- 
mer use, such as socks, mittens, and a sort of liats, by all the Indians, 
and more especially by the Esquinuuix. 

In winter the dry grasses, collected in summer for the purpose, and 
neatly tied in • bunches, are shaped to correspond with the foot, and 
placed between the foot and the seal-skin sole of the winter boots worn 
in that country. There they servo as a non-conductor, keeping the foot 
dry and warm, and protecting it from contusion to an extent which the 
nnich-lauded moccasins of the Hudson Bay men never do. In fact, I 
believe the latter to be, without exception, the worst, most uncomfort- 
able, find least durable covering for the foot worn by mortal man. 

Grain has never been sown on a large scale in the Youkon Territory. 
Barley, I was informed, had once or twice been tried at Fort Youkon, in 
small patches, and the grain had matured, though the straw was very 
short. The experiments were never carried any lurther, however, the 
traders being obliged to devote all their energies to the collection of 
furs. Ko grain had ever been sown by the Eassians at any of the posts. 
In the Ml of 1867 1 shoolc out an old bag, purchased from the Eussians, 
which contained a handful of mouse-eaten gi'ain, probably wheat; the 

•^For the dt^temination of the species, ftud nmny intere.stin«T factv^. Ttun itidebtml to Dr. 
J. T. Botlivock, prolesBor of botany in the Ar?ncitltural Gullogo of Pounsylvaina, and late 
botuDisfc to tile scientific, corps of tho Western Uuion Telogrnph CompMuy's exploring? expe- 
dition. His report on the floror of Alaska will bo found in ibo femithsouian repoi t for 
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succeeding spriiigy on examining tlie locality, quite a number of bladesr 
appeared, and When I Mb S'ulato, June 2d, they were two or three 
inches higlij growing rapidly. As I did not return, I cannot say.^liat 
the result was. Turnips and radishes always flourished extremely well 
at St. MichaePs, and the same is said of Nulato and Tort Youkon. 

Potatoes succeeded at the latter i)lace, though the tubers were small. 
They were regularly j)! anted for several years, until the seed was lost by 
freezing during the winter. At St. MichaePs they did not do well. Salad 
was successful, but cabbages wou.ld not head. 

The white round turnips grown at St. Michaers were the best I ever 
saw anywhere, and rcry large, many of them weighing five or six 
pounds. They were crisp and sweet, though occasionally a very large 
one would be hollow-hearted. The Eussians preserved the tops also in 
vinegar for winter use. 

, I seeno reasonwhy cattle with proper winter protection might 

not be successfully kept in most parts of the Youkon Territory. Fodder, 
as previously shown, is abundant. The wild sheep, moose, 5ind reindeer 
abound, and find no want of food. 

A bull and cow were once sent to Fort Youkon by the Hudson Bay 
Company. They did well for some time, but one day, while the cow was 
grazing on the river bank, the soil gave way and she was thrown down 
and killed. Due notice was given of the fact, but for a year or two the 
small annual supply of butter in the provisions for Fort Youkon was 
Withheld on the ground of there being cattle^^ (to wit, the bull) at that 
post. Finally the commander killed the animal, determined that if he 
could not have butter he would at least have beef. It will be remem- 
bered that this point is north of the Arctic Circle, and the most northern 
point in Alaska inhabited by white men, 

-Fmfe.— There are, as might be supposed, no tree fruits in the Youkon 
Territory suitable for food. Small fruits are there in the greatest pro- 
fusion. Among them may be noted red and black currants, gooseberries^ 
cranberries, raspberries, thimble-berries, salmon-berries, blueberries, 
killikinik berries, bearberries, dewberries, twinberrieSj service or heath* 
berrieSj mossberries, and roseberries; the latter, the fruit of the Eosa 
cinnamomea^ when touched by the frost, form a pleasant addition to the 
table, not being dry and woolly, as in our climate, but sweet and juicy. 

All these berrleS) but especially the salmon-berry or " morosky ^^ of the 
Russians {Biibus chamaemorus^) are excellent an ti- scorbutics. They are 
preserved by the Esquimaux in large wooden dishes or vessels holding 
five gallons or more J cot^ered with large leaves, they undergo a slight 
fermentation, and freeze solid when cold weather comes. In this state 
they may be kept indefinitely ; and a more delicious dish than a plateful 
of these berries, not so thoroughly melted as to lose their coolness, and 
sprinkled with a little white sugar, it would be impossible to conceive. 

The Russians also prepare a very luscious conserve from these and 
other berries, relieving the sameuess of a diet of fish, bread, and tea, 
with the native productions of the country. 

ALEUTIAN DISTRICT, 

This comprises the Aleutian Islands and part of the peninsula of 
Aliaska, with the islands about it, Kadiak and the islamls immediately 
adjoining it, however, belong more properly to the Sitkan district. 

These islands are merely the prolongation of the Alaskan range of 
mountains. Many of them contain volcanic peaks, some still in a state 
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of moderate activity. Slight shocks of earthquake are common, but 
inany years have elapsed vsince any material damage was doiie to life or 
property by volcanic action. Most of the islands have harbors, many 
of them safe and commodious. The soil is much of it ricli, consisting 
of vegetable mold and dark-colored clays, witli hero and there light 
calcareous loam, formed by the decomposition of tertiary strata rich in 
fossils. In many places the growth oi si)haqnum, iudicatiu!? want oi 
drainage, prevails over the perennial grasses mitiu'al to the soil, but the 
remedy is self evident. 

On some places the soil is Ibrmed of decomposed volcanic products, 
such as ash and pumice. Much of this is ricli and j)roductivc. 

Climate — The climate of the islands is moist and ^varni. The great- 
est cold recorded in five years by Father Vcniamiiiof in IJnalaska was 
zero of Fahrenheit. This occurred only once. The greatest height of 
the mercury was seventy-soven degrees of Falircnlieit. The following 
table -will show the range of the thermometer and the relative frequency 
of good and bad Aveather ; 

Themometcr. 



Year. 


7 a. m. 


1 p. m. 


9 p. m. 


Extreme 


Extrnmc 
cold. 


Range. 




38 


40 
42 
41 


34° 
34 
38 
3G 


•J70 

77 
70 


0 
7 
7 
5 


77 
57 
70 
71 






1833 




37 


40.5 


3fj j 77 


0 


77 



IVcathe)*, average of seven, yeara. 



Days rH clear. 

Dftyshnlf clenr, hnlf cloudy — 
Dayn aU cloudy or foggy, t\ it.h ) 
or without tmow, rain, or hull, i 



Jim. 



n 
111 



I'^cb. 




Apr. 




Juno 


July. 




Sept. 


Oct. 


Nov, 




Total 


[) 


3 


4 


o 


e 


0 


r> 


o 


o 


3 




fi3 




112 


104 


105 


05 


118 


JOG 


107 


115 


68 


IIG 


1263 


m 


102 


102 


104 


109 


90 


lOG 


101 


100 


ilD 


05 


1235 



These observations wore talvcn iulliouluk by Kev. Fatlier lunocentius 
Veniaminof, now or lately bisliop of Kaincliutkii. lie notices tliat^ from 
October to April, tlie prevalent winds are north ami west; and from 
April to October, south and west. The thermometer is lowest in Jann- 
ary and March, and highest in Jnly and Angn.^t. At this point it may 
not bo supertluous to insert, as a means of comparison, a few statistics 
in regard to a very simihir country, which has, hov/ever, been under cul- 
tivation for centuries, It will serve to show what hnman industry and 
careful application of experience may do with a country colder and 
more barren and nearly as rainy as the Aleutian and northern Sitkan 
districts of Alaska, 1 refer to tJie highhinds of Scotland^ and the Heb- 
rides, whose " Scotch mists" have become proverbial. 

Aiton* has ascribed the more rainy and cold climate of Scotland to 
the accumulations of si)hagniini : Thirty-two and a half ounces of dry 
moss soil will retain without fluidity eigiiteen ounces of water; while 
thirty-nine ounces of the ricliest gai den mould will only retain eighteen 
and a half ounces. Moss is also more retentive of cold than any other 



* TrcatiBO on Pcat-moes^ &c. Sco EdiiiTjurgli Encyclopedia, lu 7158^ vol. xvi. 



180 



AGRICULTUliAL EEPOET. 



soil. Frost is often Ibuiic'l to cantinuoiii deep niossci.; (in Scotland) until 
after tlie iiiiddlo of wiiinmer. Heuce the effect of mossy aeciimiilations 
in rendering' tiic climate colder,'^ 

Dr, Graliatn, of ^Iberfoyle, referring to the western district of Scot- 
land J says tliat Ayrsliirc is very moist and damp^ Tvith a mild and tern- 
pcratc (ilimatc. 

Kenfre\yRliire is visited witli frequent and Iscavy rains, Bunbaiton- 
sliire lias tlio same character. Argyleshire is considered the most rainy 
connty of Scot] and. 

The vapors of the ocean are attracted by its lofty mountains, and 
the clouds discharge themselves in torrents on the valleys."* ^' The 
winters are for the most jiart mild and temperate, bnt the summers are 
frequently rainy ajul cokh The climate of the Zetland Isles resembles 
in most respects that of the Orkneys. Though the sicy is inclement and 
the air moist, it is far from unhealthy. The rain continues not only for 
hours bnt for days j nay^ even for vreeks if the wind blow from the west/ 
&c. Substitute Alaska for Scotland^ and tlie description M'oidd be 
equally accurate. 



Mean fv.rdi)eraU(re of Inverness^. 





Year. 


Winter. 


Spring 


Summer. 




mi 


47.83 


39. 4 i 


44. 93 
47. 22 


55. 34 
57. 79 


49.90 
47.59 







At Drymen^ in StirlingslurCj tlic average for fourteen years was 
two hundred and live days, more or less rainy, per annum ; the average 
on the island of Unalaska was one liundrcd and iifty for seven years, 
according to Veniaminof. The average rain- fall in Stiiiingshire was 
about forty-three inches ; in Unalaska, was forty -four inches, (approxi- 
mate,) 

Let us now examine the productions of this country, so nearly agree- 
ing in temperature and rain-fall with what we know of the Aleutian dis- 
trict. It may reasonably prove an approximate index to what timemaj 
bring to pass in our new Territory. J • 



Agriculiural eiallistics of the Mirjklands of Scotland, and islands^ in 1S54 and 1855. 





Ocupauts. 


Buriliel^j of wheat. 


Lufilielii of barley. ; Biishela of oats. 


1655.^ 


1854. 


1855. 


1654. 


1855- I 1854. 


1655. 


iSt'tland 

Total 


1,620 
J5> 
504 
7-^9 

39 i 
873 
141 


7,315 
<l.373 

4, nu 

47, 573 

leo 

2:0, 179 
10, li-3 


•4, GFS 
f>J} 7 
37, U14 

393 

233, ns 


56, 705 
],97* 
9, 549 

93, 100 

5,7j7 

rJ64, 112 
51,93d 


4G,8I9 I 8:fi,395 
filJI ' 4iM39 
7, 609 748. "215 
6-1,957 , 437,564 

12, 74G ■ 238, 7C8 

2':4,i\7 : 500,035 
:^5. 7.'j9 ; 93.037 


705.375 

42, \54 
C 13,700 
3G3, 176 

2iie, 78D 

60, J:J8 


4,34^ 


>2'J4, 447 


:jU3, 799 


483,193 i 3G-3,7JS = i3, liD3. : 33 I 0.5.37.^71 

t • i 



* Edinburgh Eiicyclopodia, V(;L xvi, p. 7110. 
t Lat. 57^ b(y — "Kadi Ilk U yivch-.rly ihc .^innr. 

t These KtatLstiew urc ofxiciiil, IVom the Trauf3:iction:i of the* llir^hLiiul and AirricTilturjil 
Society of Scallaud, vol. xv, 1850. 
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Agricultural statistics of the Higtdands of Scotland, Sfc. — Continued. 





• Bufibelfl of rye. 


Bush, of beans 
and pcaH. 


1 

Cwt. of turnips. 


Cwt-of potatoes. 


1S54. 


1855! 


3854. 


1855. 


1854. 


1855. 


1854. 


1855. 




65,144 
7, 086 
98. 924 
2J,"0f-8 

108, 1G8 

4, 604 
l,0(i5 


59. 093 
4. 655 
5G, 2'J2 
22, 200 

105, 525 

6,1^7 
2, 093 


15,147 
4, 403 

'"2," 572 
312 
8, 273 


21,641 
3, 523 

■"5;227" 

21,834 
114 


84, 907 
6, 497 
143,4l!J 
64, G34 

3n,230 

160, 1^5 


1 

103, 444 
4,344 
l->0.->7 
73, 94S 

42, 536 

163, 834 

1 'K> 7. 7 


10, 504 
671 
8, 3 LO 
• 6,519 

6, 532 

17,281, 
1,540 


26,412 
],4!)3 
5, 931 

12, 170 

6, 261 

20, 876 
1,OT 






* 


308, 050 


256, 631 


30, 737 


52,333 i 551,231 . 528.600 

i ' 


51, 3j7 


74, 732 






AercEi of Swedish 
turniija. 


AcrcB of carrottJ. j Acrea of cabbr^v. 


AcTt^ of flax* 




1854. 


3855. 

33 
10 


1654. 


1855. 


1854. [ 1955. 


1854- 


1855. 




28 
22 ' 
28 
10 
1 


21 

i 

4 
4 
I 
■4 

0 


17 
4 


23 ; 28 
7 , 

10 1) 
35 : 26 
30 o'l 
0 ; 7 

9 i ■ 


20 
lL>.V 
7 
o 

I 


35 

15 
3 
1 




17 
o 


4 
I 
! 

4 




23 


15 


3 


1 
1 












Lli 


77 


431 


■33 1 1:J3 j 117 




SG 





Acrc» of grA«R and liay. 


Horses. 


Cow H uiiii 
oxen. 


Shepp. 




1854. 


1855. 


1655. 


1655. 


1855. 


1855, 


Koi<8 and Cromarty ^ 


, 36,151 
3,002 

19, m 

15,313 
4, 954 
23i 

J 9, 641 
3, 936 


40, 303 
2, 588 

18 076 

14 226 
8. 297 
535 

20,491 
4.446 


8,512 
2,367 
80 1 
3. 4i:J5 

j !2»437[ 

4,414 

£114 


60, 378 

u, no 

14, (i59 
24,<Gl 
8, 128 
1,250 
16, lyo 
3,(543 


814,029 
25, (i30 
60, 447 

507, m 
10.8 5 
5. 845 

288,015 

SOO. S53 


3, 4.58 
360 
' 1, 149 
1.C67 
1,337 
50 
4.557 
550 


102, 272 


i08t^62 


22,930 


13 {,318 1.073,028 


i:),lSB 



It will b© noted from theso statistics that tlie quantity of potatoes and 
also tli^ quantity of Tvheat is small, when compared with the other root 
crws or cereals. 

Tiie small Highland cattle are well known, and, like the small Siberian 
istock, admirably suited to such a climate and couutry. They prodncc 
tender^ well-flayored beef, and extremely rich cream and butter. 

The cUiriate of Scotland furnishes a very complete parallel with that 
oi; the Aleutian district of Alaska. The eastern coast, defended from 
t}x(i vnpOrig of the Atlantic currents by its sheltering niount^iins,is much 
dfiet, and the extreiiies of temperature are greater than on the western 
coast and the islands, resembling the eastern part of Cook's Inlet in 
tKls ro^jiect, and the interior of Alaska generally. 

T^B^tiaftyinof states that in Unalaska the greatest number of perfectly 
clear da;^vS are in January, February, and June, and usually fallow a 
north^jd'jr tvriiid. The barometer ranges from 27.415 inches to 29.437 
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inches, and, on tlio avcragG^ is liig^hest in December and lowest in Julyj 
vmng with a north and I'alliDg with a south wind. 

Ja/ia&itonf5.— The inhabitants of these islands are the Alents; true 
Esquimaux by descent, but altered by an invsular life^ isolated from other 
tribes, aiul cltauged by long contact with the Eussians. They all uom-. 
inally belong to the Greek Catholic faith, and practice the rites of that 
religion- Many can r(,^ad and write the ecclesiastical or old Slavonic 
eharacterwS, which tliey liave been tansht by the i)riests. 

They arp iaithiul, docile, enduring', hardy, but lazy, phlegmatic, aud 
great drunkards. They make good sailors but ]joor larmers, and chiefly 
occupy themselves in hunting and lislnng. There are, perl^aps, in all, 
filteen hundred of them, male and female j and it can be said, to their 
credit, that for lionesty they for smi)ass the majority of civilized cx>m- 
munities. 

Vcgeiation. — Tliere is no timber of iu\y land larger than a shrub on 
these islands, but tliere does not appear to beany good reason why trees, 
if properly planted and drained, shoukl not nourish. A few simices 
were, in 1805, transplanted from Sitlca, or Ivadiak, to Unalaska. They 
lived, but were not cared for, or the situation was nnf ivorable^ as they 
have increased very little in size since that time, according to Chamisso. 
The grasses in this climate, warmer than that of the Youkon territory 
and drier than the Sitkan district, attain an unwonted luxuriance. For 
example, TJnahiska,* in the vicinity of Captains' TIarborj abounds in 
grasses, with a elimat(*. better adapted for haying than that of the coast 
of Oregon. The cattle were remarkably fat, and the beef very tender 
and delicate 5 rarely sni'passed by any welM'ed stock, ^lilk was abund- 
ant. The good and available arable' land lies chiefly near the coast, 
formed by the mec^ting and mingling of the detritus from mountain and 
valley with the sea-sand, which formed a remarkably rich and genial 
soil, well suited for garden and root crop culture. It occurs to us that 
many choice sunny hillsides here would produce good crops under the 
thrifty hand of enterprise. They are already cleared for the plow. 
Where grain-like grasses grow and mature well, it seems fair to infer 
that oats and barky would thrive, provided they were fall-sown, like the 
native grasses. This is abundantly verihed by reference to the collec- 
tions. Several of these grasses liad already (September) matured and 
cast their seed before we arrived, showing sufficient length of season. 
Indeed no grain will yield more than half a crop of poor quality, (on the 
Pacific slope,) when si^ring-sown, whether north or south. 

The Russians afiirm, with confirmation by later visitors, that potatoes 
are cultivated in almost every Aleutian village j and Veniaminof states 
that at the village in Isanotsky Strait, they have raised them aud 
preserved the seed for planting, since the beginning of this centmy; 
the inhabitants of this village by so doing having escaped the ellects of 
several severe famines, which visited their less i3rovident and industri- 
ous neighbors. 

Wild peas grow in great luxuriance near TJnalaska Bay, and^ accord- 
ing to Mr. DavidsoUj, might be advantageously cultivated. This species, 
the Jjathyriis maritimiis of botanists, grows and flourishes as far north as 
latitude 64^, The productions of all the islands to the westward resemble 
those of TJnalaska. 

In September, says Br. Kellogg, the turnips here were large and of 
excellent quality ; carrots, parsnips, and cabbages lacked careful atten- 



^'See report of Dr. A. Kellogg on tlie Botany of Alaska, n. Ex, Doc. 177, 40tli 
Cengress; second session; page *218, 
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tioiJ, but were good. Wild parsnips are abundant and edible tlirough. 
. all tiiesfi islands. At tte lieigbt of two tbousand four bundBad and fifty- 
feet above tbe.sea most vegetation ceases. 

. From the reports of Dr. Kellogg and otbers, there appears to be no 
doubt that cattle can be advantageoa>sly kept in the Aleutian district, 
- provided competent farmers will take the matter in hand. 

The winter climate is as mild as that of the highlands of Scotland or 
the Orkney where stock has been vSuccessfully kept from time imme- 
m.orial. Golovin states that, at one time, the company proi)osed to furnish 
• the AleutH with stock, gratia, in order to promote agriculture, and pre- 
vent the famines caused by taking theui off to hmit sea otter during the 
.fishing season. The Aleuts, totally ignorant of the management of 
cattle, did not succeed very well. The cows, which they confined at 
night in the low buildings where their dry fisli is hung iip, knocked it 
down and trampled on it ; they did not know how to milk them; the 
hogs rooted up their garden patches ; and the goats had a fancy for 
jumping over the touts in which they slept iu summer, and knocking 
them down, to the great discomfort of the family, so they were very glad 
to gQt rid of them. Iu Coolc's Inlot the natives werci more intelligent, 
or had more experience, and their catttle did much better. 

. iCogs were placed on the island near the Ohuruobourreef in 1825, and 
multiplied exceedingly, living on the wild parsuips and other native 
.plants, but were destroyed during the eruption of the volcano on the 
.■neighboring island of Ouniuuik in 1827, by the tidal waves accompaoy- 
Pf that phenomenon. 

. . - THE SITKAN DISTllICT. 

This dietriet extends from the southern boundary to the poninsula of 
Ali^iska, iucluding the island of Kadiak. 

The surface of this portion of the Territory is rugged and mountain- 
ous in the extreme, the northern part only affording any appreciable 
amount of level and arable lands suitable for Cultivation. Small patches 
maw here and there wliere small farms might be located, but, as a rule, 
the "njouutaius descend precipitously into the sea, with their flanks 
covered with douse and almost impenetrable forests. These rise to the 
level of about fifteen liundi-ed feet above the sea. Here and there a 
, bare streak shows where an avalanche has cut its way from the mountain 
\ top to the wat-crside ; and oceasioually the shining front of a glacier 
occupies some4eep ravine, contrasting curiously with the dense foliage 
on either side. 

Th© epiala and channels of the Alexander Archipelago fbrm the high- 
viif 8 of the country, and so indicate and tortuous are they, that they 
aiord access to almost every part of it, without setting foot ou shore, 

Ml^The soil is principally decayed vegetable mold, with substrata 
■ of gravel or dark-colored clay. 

f he soil of Kadiak and Cook's Inlet is of a similar character, but from 
«p ai^ixture of volcanic sand thrown up by the, waves, and abundant 
eaBdstone strata, it is lighter, drier, and better adapted for cultivation. 

CUmak^ThQ climate of the southern portion of this district is intol- 
erably raiay. The annual rain-fall at Sitka varies from sixty to ninety- 
five inches, and the annual number of more or Jess rainy days vanes 
' from QUO hnindred and ninety to two hundred and eighty-five. In Uua- 
laska the annual number of rainy days is about one hundred and fifty, 
and the annual fall of rain (and molted snow) is about forty-four inches. 
This last estimate is probably not too low for the island of Kadiak and 
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the eastern part of Cook's Inlet. The annual means of the temperature 
about Sitka are by no means low, in spite of the rainy summers. The 
following table will indieato the means for the several seasons during 
the year ending October 31, 1808, from the United States Coast Survey 
observations : 



Siilca mcteoroUfjicdl abstract. 



Season. 


Mean 


Rain- 


Fair 


Cloudy 


Rainy 


Snowy 


Temp. 


fall. 




dayrf. 


dnyri. 


dayfl. 




Fahr, 


Inchc(t. 












42. Cy 


14 . CA 


oo 


70 


33 


15 




55. 7 


10. Jl 


ii 


71 


36 


0 




45.9 


28. 70 




12 


4i 


5 




31.9 


14. 1)0 


44 


47 


21 


6 




44. 07 


C3. 07 


ICC 


2G0 


1C4 


26 



I;iini(num temperature UP, maximum temperature 11°, for the year. 



It will be noted that the average temperature of the winter is hardly 
below the freezing point, the greatest degree of cold being eleven above 
zero. The average of many years' observation places the mean winter 
temperature about +33^ Fahr., which is about that of Manheim, on the 
Khine, and warmer than Munich, Vienna, or Berlin; and about the same 
as that of Washington (one thousand and ninety-five miles further 
south,) and warmer than New York, Philadelphia, or Baltimore.* The 
elou^^diuess and rain of the siimmer season, however, prevents it from 
being nearly as warm as at any of the ]5laces above mentioned. Ver/ 
"little ice is made at Sitka; the harbor is always open, and the island 
:is noted for the abundance of a small species of liumming bird. 

Inhabitants. — These are principally Indians in the Alexander Archi- 
pelago. Treated with firmness and decision, they are harmless ; but if 
vacillation or weakness miu?k the dealings of Americans, as they did the 
policy of the Russian American Company, massacres and other exhibi- 
tions of Indian virtue and courage will be the inevitable result. North 
of the archipelago, on the shores of Prince "William Sound, and the north 
^hore of Cook's Inlet, and on the whole of Aliaaka Peninsula and the 
islands south of it, the inhabitants are of the Esquimaux stock, intel- 
ligent, ingenious and docile. 

Mural productions.^ln the southern part of this district, from an 
agriciijtural point of view, there is little beside the timber. Near Fort 
Simpson, Dr. Kellogg describes timothy, white clover, and medick, or 
buiT clover, as flourishing with great luxuriance. Dr. Eothrock says 
the same of the native grasses in the interior. But south of Prince Wil- 
liam Sound there is so litle low land, or prairie, that there is no good 
opportunity for raising fodder, and the climate would render its pre- 
servation extremely precarious. The character of the country is so 
rugged that it would hardly be advisable to keep many cattle ; and 
^rain-raising, on account of the moisture, is not to be thought of. At 
Sitka some vegetables do ^^ery well. Tiu-nips, beans, peas, carrots, 
beets, lettuce, and radishes s^lcceed well. Potatoes are small and watery 
from want of sun and excess of moisture. Cabbages are luxuriant, but 
will not head. Cereals fail. The milk and cream from a few cows are very 
good. Pork has a disagreeable flavor from bein g fed on fish entrails, &c. 

"See report of Lorin Blodgett, iu Eep. No. 37, Com. on Foreign Affairs, fortieth Con- 
grees, Sd seaaioi^, page 36. o j . 
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There was in 1865 one old horse, wliicli had evidently seen better days. 
Poultry does not succeed welL Lutke says that the crows eat up all 
the young chickens, and also deprive the suckmg pigs of their tails ! 

To the northern portion of this district the above remarks do not 
apply, Kadiak and Cook's Inlet, northeast of Fort Alexander, have 
comparatively colder winters and drier and wanner summers than the 
islands and coast to the west or south of them . Hay in g can be successfully 
earned on ^ the native grasses being valuable for fodder, green or dry, 
while the cultivated grasses succeed very well. Barley and oats have 
been successfully raised near the settlement of St. Nicholas, on Oook^s 
Inlet, There is no want of wood; while it does not encroach on the 
lowland, which is clear of trees and underbrush. Dr. Kellogg says of 
Kadiak, ^'various herbs and grasses clothe the mountains to their sum- 
mits. The summer climate here, imlike Sitka, is sufficiently fair for 
haying. We saw many mown valleys from which a good supply of hay 
from the native grasses had been secured, The cattle were fat, and milk 
abundant. The butter was yellow and appeared iT.markably rich, though 
of a disagreeable flavor, which might be owin g to the manner of making." 
The potatoes are better than at Sitka, but do not attain a very large 
size. It has been mentioned that the cattle distributed to the natives 
by the Russian American Company did very well in Cook's Inlet. 

Timbev, — ^The agricultural staple of the southern Sitkan district is 
timber. I name the forest trees in the order of their value. The yellow 
cedar (0. Niifkcenm^ Spach,) is the most valuable wood on the Pacific 
coast. It combines a fine, close texture with considerable hardness, 
extreme durability, and pleasant fragrance. For boat-buildiug it is 
unsurpassed, in addition to its lightness, toughness, ease of workman- 
ship and great durability.* • 

After ascending some distance the mountain sides of tlie island of Sitka, 
the wood, which appears in increased denseness betbre us, consists 
particularly of a noble Thuja (T. excelsa^ C. NutJccensis.J This is the 
timber most valued here. It occui^s frequently farther down, but the 
more predominant spruce trees conceal it from view ; but here it con- 
stitutes almost the entire tiniber.t From its agreeable perfume, it is 
known to the Russians as dushmJcj or scented wood. This is the wood 
formerly exported to China, and returned to us as camphor wood,'^ &;c., 
famous for excluding moths. In repairing old Fort Simpson, a stick of 
this wood, among the pine timbers used for underpinning, was found to 
be the only sound log after twenty-one years' trial. A wreck on the 
beach at Sitka, originally constructed of this timber, was found thirty- 
two years after as sound as the day it was built ; even the iron bolts 
were not corroded. 

* Sitka spruce, or white pine {Ahies SUhemis,) This tree, well known 
in the lumber trade of the coast, Jittaina a large size, and is noteworthy 
irom its invariably straight and slowly tapering trunk. The wood is 
not so durable as the last vspecies, but is available for many purposes. 
Hemlock {Abies Mertensiana^ Bong.) This species is often confounded 
with the white pine by lumber dealers, who style them both Sitka 
pine.^ It is much larger in its growth than the next species, but some 
botanists consider it a variety of the balsam. Balsam fir {Abies Gana- 
denmj Mich.) The wood of Ibis species is almost valueless, but the 
bark, as well as the bark of the last uauicd, is used in tanning. Scrub 
pine {Finns contorta^ Dougl.) This species seldom grows more than 



* See KeUogff, Eep. Bot. Alaska. 

t Mertans, letter fir^m, in Hookoi^a Bot. Misc., yoL iii. 
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forty feet clear trunk and eigiiteen inclies in dijimetcr. It passes as far 
north as tbe juncture of tUe Lewis and tlie Pelly rivers in the interior, 
but no further. 

Other trees, such as the little juniper, wild peai:', and the like, may 
be of some use, but from their small size or scarcity are of little 
economical value. 

In Kadiak Dr. KelJog-g found the gTowtli of thuber {Alics Sit];ensis) 
confined to the eastern ^'alieys and «topCi« oi tlie island. The largest 
seen were three feet in dianietej', and iiiuety ro one Inmdred feet high. 
In the g'overnor's yard were masts and spar.s over ov.q. liundred feet m 
length, scarcely tapering two inciies in. thirty or ibrty fc-ct These were 
from Kadiak ; but many nva brought in vvAhi t'l om 8i)rucc IsL'ind, ten or 
fifteen miles oft^ • 

The wooded district coinpi ises the v. hole Alexarider Arc]iipelri.u-o,and 
the mainland north to LlriiyaBay; from this point to Prince "VTjliiani 
Sound little is knovni of the character of the tiiiiber; but in the latter 
locality fine timber abounds, and also in tlie interior. 

GEKEEAL SUMMARY. 

While in the Youkon territory we cannot lock for self-supporting ag- 
ricultural districts, nor reasonably expect any one to obtain a sustenance 
by farmiug- alone, still the settler ealied there to develop the resources 
of the coimtry, be they lumber, lish, or fui's, may ha^'e milk in his tea, 
and many vegetables on his table, if ho possess the energy and Imowl- 
edgoto make the most of his opportuuities. It will not be necessary 
for him to rely on the products of the chase alone, if ho will but take 
the necessary care to provide shelter for his cattle, and to cut the peren- 
nial grasses which cover the prairies and lowlands for their fodder during 
the winter. 

In the Aleutian district is situated the larg'er proportion of arable lauds, 
and in this and the northern part of tlio Sitkau district the climatic con- 
ditions are the most favorable in the territory. Their resemblance to 
the conditions which prevail inJforthwesteru Scotland and its islands 
has been already demonstrated at length ; and the eapabilitv of this 
district for agriculture may therefore be reasonablv inferred. Oats and 
barley, possibly wheat and rye, may succeed on these islands. Their 
abundant capacity for producing root crops of good quality, except pos- 
sibly potatoes, maybe considered as settled. That 'cattle 'will do well 
there is no daubt; and the Pacific coast may yet derive its best butter 
and cheese from the Aleutian and Northern Sitkau district. Sheep, 
goats and swine have not beeu thoroughly tried as yet, but the interence 
is that they also would succeed. 

Most of the berries found in the Youkou territory are common to the 
Aleutian district, and tbe climate, except from its moisture, presents no 
obstacles to the success of some kinds of Iruit trees. It is to be hoped 
that some one will try the experiment. These islands, with tlio country 
around Cook's Inlet, iU'e unquestionably the best agricultural region in 
our new possessions. 

^ The resources of the southern Sitkau district lie apparently entirely 
m its timber. This is unquestionably needed on tlie Pacific slope, and 
is a most valuable acquisition. IS'o better lumbering district could be im- 
agined with water transportation everywhere, aud mountain sides so 
Steep that a slide, easily made of comparativ^ily worthless timber, will 
conduct the more valuable logs directly to the water side. 
Some vegetables will be raised in the future as in the past ; and some 
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stock will be kept in tliis part of Alaska^ but expectations slioukl be 
moderate. To the nortliern part of tliis district tlie remarks on tlic 
Aleutian district will apply. 

Many reports may be found in circulation, even in official doeumentSj 
in regard to Alaska, which have very little foundation. It Ib believed 
that in this rey>ort nothing is asserted which is not susceptible of easy 
proof. It may be said tha^t Massachusetts lias never exported any native 
productions except granite and ice. Alaska, on the contrary, if we dis- 
miss the fabulous stories of fossil ivory, and gold and silver, may be 
able in course of time to give not only ice, marble, coal, and ship tim- 
ber, but butter and cheese, mutton and beef. Perhai)9 more palatable 
fruit may take the place of tlie cranberriea, which have already found 
their way to San Fi'ancisco markets. 

The illustrations accompanyinij the rejxnt are reduced from the botan- 
ical illustrations of Baron Kittlitz, by the well-known artist ]Mis8 E. B. 
Greene; and represent a cliaracteristic scene, illustrating the vegetation 
of each of the three districts mcutioned in this report. 

In the compilation of the followiug list of useful i)lants indigenous to 
Alaska I am indebted lor assistanc<^. to JNlr, Wright, of the botanical 
garden at Cambridge, Dr. Kothrock, and Dr. C. O. Parry. It is short, 
containing only one hundred and eighteen species, iiicluding gTaeses. 

USEFUL INDIGENOUS ALASKAN PLANTS. 

Hepatica triloba, Chaix.— Sitka. ^ ■ ' - 
Goptis trifolia, Sal.--8itka. ^ ^ 

Coptis asplenifolia, Sal. — Sitka. 

Aconitum,^tB*: d el phi n i fol i am . — S i tka t o Poi ut Barrow, 
Nasturtium pal uHtre,. I). O.—Youkon. 

Oochloaria fenestrata, Br.— Norton Sound. • ■ • "^'^ 

Linum pemmo, L.— Youkon, 

Trifolium repens, L.— Sitka. . ^ i 

Lathy rus mar itinnus, Big,— Sitka. ' ' . . >^ 

Hedysarum Ma(;lcenzii, Kich.— Youkon. 

Eubus spcctabilis, Pursh.— Sitka. Kadiak, ^ - * 

R, arcticus, L. — Koty.ebue Sound. ^ • - ■ . ^ 

B. pedatus, Sm, — Sitka. . ^ ■ - , ■ , : -..i^ j . 

R» chamosmorus, L, — Sitka, r , . . y * . • . ^..r '^^ir* 

E. Nutkaims, Mok — Sitk^a, , ■ u-^ * i f u ■ ; ' . 

Rosa cinnamomea, L. — Youkon. 

.Pyrus rivularis, Dough — Sitkci. v., ' r, - '- - j N 

E sambucifolia, Cham.— Sitka. ' r 

Ribes rubrum, L. Youkon. 

B, Hudsonianuin, Rich* — Youkon. ^ Jj\ .^^L, 

R, prostratum, L. Herb.— Sitka, ^ ; r ' \ '^-'.^ ^ 

E. bracteosnm, Dough— Sitka. \ . \, 
R. lacustre, Pnrsli.—Pt.Barro\v; fruit poor. ; . |. , 

pArehangeliea ottLciualia, "Haff.^Sitka, &c ^ - : • ^ ' ; , , 

Gmetini, D. Sitka, islands^ &c, ^ c^,.^ ^ ^ \ r ^ / ' • 
Panax horridum, Smith,— Sitka. \ ^ * 

Sambucus pubens, Michx.^ — Sitka. - ' 

Taieriana dioica, L. — Norton Sound. • ^ V ; . ' 

' Taccinium vitis ida^a, L.— Sitka, Youkon. ^' ^ ' - ^ * ' \ 

T. myrtilloides. Hooker.— Sitka. 

V.-»yrtilh^7-X,-—Sitka, 

V. Ciiamissonis, Bong.— Sitka and Unalaska, 
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V, ovalifolium, Smitli. — Sitlob. , ^ ^ 

,V. parvifoliuni^ Smith. — Sitka. 7 • . ' • - • 
V. saliciiram, GlinnL— Unalaska. ' . , . , / . ,^ ...^ 
Y. cfespitosiiiii^ Miclix.— Sitka. - • ^ ' - ; - 
V: uiiginosum, L.— Sitkai antl iioiilnvar<L ' ^ . ' 
Vibi-irniim viiJgfrris^ L.—Sitka pjkI northward. • 
Arctostapliylos alpina/Spr.— Sitka and northward. 
A. 11 va ursi, Spr.— Urjalaska» and northward. • 
Gentiana amarellaj L. — Sitka. 
Oxyria renifbrmiSj Hook. — Sitka and northwardr 
Bumex salicifolius, Wemm.— Sitka. - 
li. acetosaj L.— Kotzebue Sound. ■ ■ - ; 
R. domesticuRj Hartin.— Sitka^ northward 
Polygonum viviparum.— Sitka, northward. ^ - _ ^ 
Einpetruni nig^rum, L. — Sitka^ northward. 
Myrica GalCj L.— Sitka. - ' V '■-'.y^ 

vAhies Canadensis, Michx. — Sitka. >^ 
A.. Mertensiana, Bong, — Sitka. ^ ^ • " 
A. SitkensiS;^ Bong.— Sitka- •? 

A, alba^ JVIichx. — Youkpn. u\Jy ' ' 
PinUvS contorta, Dougl.~Sitka. C . ^ 
Larix Dahurica^ Mcrt. — Kadiak ? Youkon. 
Gupressufl Nutkcensis, Spach.— Sitka. 
Junipcrus conimuius, var. alpina. — Sitka. ' 
FritiUaria KanitvSchatkcnsis, riscli.— Sitka^ nortliwarii. 
Allium sclio^noprasum, L. — Youkon. 

Veratrum Esclioltzii, Griiy.-^Sitka. '^sv , 
Ilordeum pratensc, L. — Sitka. ...^ 
ll. jubatum, L. — Youkon. 
Elymns Sibiricus, L. — Sifciva. 
E. arenariusj L. — ^'^orton Sound. 

E. mollis, Trin. — Sitka, northward. 
^Triticum repens, L.—Kotzebue Sound. 

Pestuca ovina, L. — Kotzebuo Sound. . V ' - • • 

F. rubra, L. — Sitka and northward. v^. r^, ■ ^ 
F. subulata, Bong. — Sitka. J '"^ ^ ^ ' • - ' ■ 
Bromus ciliatus, L. — ^Kotzebue. 

B. Bubulatus, Lsfl.— Unalaska. 
B. Aleutensis, Trin.— CJjialaska. 

B, Bitkensis, Bong-— Sitka. . . ■ . ^ • - 

Poa stenantha, Trin.~Uualaska. 

P. fliivicans, Sed. — ^Unalaska. 

P. arctica, li. Br.— Sitka to Eotzebue. 

P. cenisia, AIL— Sitka to Kotzebue. 

P. rotmidata, Trin. — Unalaska. 

P. nemoralis, L,— Kotzebue. . 

P. annua, L. — Sitka. ' ' ' 

P. pratensis, L.— Kotzebue. — k ■ 
Oolpodium fulvum, Led. — ^Kotzebue. - , / - . ^ 
Dupontia psilosant ha vEupr.— Kotzebue.; ' >^ \ 
Catabrosa aquatica, Beau v.— Sitka, Kotzebue. - ■ 
0. algida, Fries. — Kotzebue, 

Atropis maritima, Led. — Sitka. ■. . . . . . - 

A. angustata, Led.— Kotzebue, 

Glyceria aqua tica, Smith. — Sitka. 

ter. glumaris, Led. — Sitka, Kotzebue. . 
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Hierochloa borealis^ R. & S.^ — Kotzebue. ^ ■ , i » -\ 

H. alpina^K & S. — Kotzebue. x - - * 

Trisetum subspicatuiDj Trin. — Kotzebue , . . ^^'l^. . 

T. sesquiiioram, Tiin. — TJnalaska.^ ; ^ ' v. . , i - > . ^ ; '^^ • ' ^ 

T. c^rnmiui, Trin, — Sitka. . . , ' " . ■ ; 

Aira csespitosa^ Trin. — Unalaska. . - - , ■ ^ ' , 

Aira, var Bottnica^ Trin.— Sitka. v^ — . . '•• /^ 

A. arctica, Trin.— Sitka, Unalaska. ^ ^ 

A. ittropurpiirea^ Scheele.— Sitka^ Unalaska. 

Oalamagrostis Aleutica, Trin, — Sitka, Unalaska, ■ ' \ ^ 

0. purpurescens, li. Br.-^oukon* • ' , . , 

/--G. strigosa, WaliL— Sitka. 

Ov -La{)aftnu^iv3?^^^ — Unalaska. 

0. neglecta, Gaert.— Kotzebue Sound. 
^ ^ 0. Canadensis, Beauv. — Kotzebue Sound. _ . . --a.- 

^ 0. Langsdorfii, Trin.— Kotzebue Sound, . . ^ , , S 

Arctagrostis latifolia, Led.—Kotzebuo Soniid. 

Oinna latifolia, Led. — Sitka, r . ^ . , . 

Agrostis aequivalvis, Trin.— Sitka. 

A. exarata, Trin.— Sitka. . 

A* geminata, Trin — Unalaska. * 

A. laxiflora, E. Br. — Unalaska. , 

Phleum pratense, L.-r^Sitka, Fort SimpKon. - . ; ^ 

P. alpinuffij L. — Kotzebue, Sitka. \.. , * , ^ ' 

Alopecuras alpinus, Trin.— Kotzebue. . ^ . , ^ . ; - 

Otker species will no doubt bo added to this list upon more careful 

and extensive exploration. 

WILLIAM H. DALL. 



REPORT OF THE EDITOR. 



Sir : The abandonment of tlie long-continued usage of admitting volu- 
minous and desultory essays into tlie annual report of the Department^ 
which was contcni plated and in part accomplished in the volume for 
18G7, is made complete in the i)resent issue. It was difficult to recognize 
the propriety of competing with private publishers in the presentation of 
exhaustive treatises upon special topics, written by private indi\i duals, 
and in no sense official, however valuable or complete the information 
presented. 

While the domahi of book-making and newspaper enterprise was 
invaded, the matter itself was not ahvays of the kind contemplated by 
the organic act requiring reports upon agricidtural progress and investi- 
gation. The essay was the work of a single mind, covering a limited 
field of observation, and prepared with the aid of private resources only. 
It was not a statement of results of Department labor and investigation. 
It was not legitunately an ofticial report. 

It is believed that the present sj'stem will command the apjjrobation 
and appreciation of intelligent agriculturists. The annual report of the 
Department of Agricultures V7iii consist of the reports of the Commis- 
sioner and of division ollicers and special agents of the Department, in- 
cludiDg, under the report of the editor of the annual, digests of the 
researches of the office, upon special and timely topics, demanded by 
the exigencies of the hour, and illustrative of the direction of rural effort 
and of the progress of the time. Such investigations may be made with 
the aid of a largo corps of regular and special correspondents, of the 
State and local societies representing agricultm^e and horticulture, 
and of the diplomatic representatives of tliis country abroad, (who are 
extremely courteous in forwarding voluntary information and in respond- 
ing to special inquiries,) as well as of experts in any line of research 
desired, who, may be employed to compile and enlarge the matter in pos- 
session of the Department. Thus the work may not be deprived of the 
skill of individuals learned in some specialty, while its unity and con- 
sistency are not marred by views from many standpoints and'irreconcil- 
able dilferences in statements of fact and of opinion. 

In this connection it is proper to state that the statistics of this office 
apon Eoads and Eoad Laws were digested and the subject reviewed, as 
presented in these pages, by John Wilkinson, of Baltimore, landscape 
gardener and civil engineer. To Dr. Lee, of Tennessee, the Department is 
indebted for information presented in Concentrated Fertilizers in the 
southern States J to Thomas S. Pleasants, of Virginia, for matter -con- 
cerning the Mineral Resources of Virginia j to W. S. Clark, jDresident 
of the Massachusetts College, for the history of that institution; to G. 
S. Wagner, of the Bee Journal, for analysis of Department statistics 
^ upon bee^keeping; and to John S. Hittell, of California, for the matter 
relating to silk culture in that State. Tlie Department is also indebted 
to thousands of regular and volunteer correspondents, who labor without 
reward for the advancement of their favorite calling, and vrhose records 
of experience and statements of fact are embodied in tlie matter pre- 
sented in the following pages, as compiled by the editor of this volume 
and his assistants, 

J. DODGE, 

Hon. HoEAOE Capeon, Commissioner. 
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DEPARTMENT BUILDING AND GROUNDS. 



The new building of the Depattmoiit of Agriculture is one bimdred and 
seventy feet long by sixty-one feet decp^ and consists of a finished base- 
ment, three full storieSj' and Mansard roof. Designed in the renaissance 
style of architecture, the front presents a center building with main en- 
trance, flanked by two projecting wingj^. The material is pressed brick^ 
with brownstone base, belfcSj trimmings, and cornices. Walking over a 
flight of swelled granite fttcps, the visitor passes through the main door^ 
of oak and ash wood, into an octagonal ve»stibule of twenty feet square 
and sixteen feet high, the floor of w^hich is laid with rosettes and bor- 
ders of encaustic tiles, aii<l the wides paneled in encaustic paint. The 
ceiling ia decorated with lres(!0 work, around a center, representing an 
arbor of vine Ibliage, and held by American eagles with spread wings; 
arabesque ornaments are sprung with four medallions illustrating in 
turn, by landscape, light elfcct, and human figures, spring, morning, 
and childhood; summer, noon, and youth; autumUj evening, and mature 
age; winter, night, and old age. 

Around a wide corridor, similarly iinished, but in plain style, are 
grouped office rooms of twenty by twonty feet in size. The reception 
room ia chastely decorated, while the chief cle^k^s room is fijUvShed with 
an apparently solid molded and paneled wainscot in curly walnut, 
mahogany, and maple, (Covering the height of side walls, surmounted by 
ffeacoed stu(iCo cornice and a ceiling in complementary colors. This 
wainscot is a specimen of the "^^ American wood -hanging,'^ which is an 
application of wood to the plastered walls. The wood is prepared in 
strips of different lengths, of about the thickness of i)aper, and is placed 
upon the walls by pn)UH*'hangers. Tin*, adjoining olHce of the Com- 
mlBsioner is done in the same material^ but in a higher style of the art, 
the panels of rich bir<i\s eye mapk^ being bordered by friezes of mahog- 
any and blistered walnut, alternating witli i'ancy paneled pilasters in 
rftftrhogauy and satin wood, all parted by curly nuiplo jmd set off by gUt 
edgeSi This series of rooms ivS (H)mi)leted by the private office of the 
Commissioner, iinished in j)iain library style, ^>'ith iiiezea of birch, bor- 
ders of black walnut, and i>aneJs of mountain ash. The rooms for cler- 
ical purposes, are llnishcMl in. plain encanstic oil paint, with frescoed 
ceilifig»~all in differ<mt colors. The vrcstej'u end of this story ia occu- 
pied by the library, whi(th is fnrnislicd with nuiliogany cases; and a suite 
of rooms on the eastern ternunns is devottul to laboratory puri)OBes, whore 
all ctimbersonu^ ai)paratus is dispensed with; and an ample supplvjjf , 
gas furnishes the modern heating power. 

A double liight of fire^proof stairs, of AVronght and cast iron, in the 
center of the building, and op]>osite tlio vestibule, lit by a grand win* 
dow ghued with stained glas.s, h^ads in the second story, the mam 
or ceutrai part of whieli in ap]>ro]ui*ated to the Aluseum of Agrieul- 
ture, a hall one hundred and two <(^et in haigth, iifty-two feet in width, 
and twenty-seven feet high. Thert^ ihiv.e large entrance doors, 
of six by twelve feet, of ariistic- tle^viJ;in: The si/.e aiul styU* of the ten 
windows, each seven by sixtin^u teet, })a]1ake o( the character of the 
modern exhibition i)alaces. Tln^hall is crownc'd by a bold cuved stucco 
cornice, the lines of which are broken ihythmiiialiy by heavy brackets, 
in the seulptin^c of which colossal Iiuliun busts form prominent feat- 
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ures. The grand cove itself is adorned by a cliain formed of festoons 
and groups of flowers and fruits with medallion shields, into which tiie 
escutcheons of the United States, surrounded by those of the thirty'Seven 
States of tlie Union in chronological succession, are worked. The ceiK 
ing is divided into fifteen heavily molded panels, tlie centers oi which 
'are occupied by rosettes conforming with each other in general outline, 
but each having distinct details. The colors of the hall are in neutral 
tints, which are diversified mainly by the heraldic colors of .the escutch- 
eons- The furniture of the hall consists of elegant glass cases, with 
solid, dust-proof walnut frames, surmounted by architraves, friezes, and 
cornices, bearing carved volutes with intermediate vases and busts. 
Perhaps the most noticeable piece of furniture is the redwood table, the 
top of which, seven and a half by twelve feet, is formed of the largest 
plank in the world, sent to the Department from California, 

At the western terminus of the museum are located the working rooms 
of the entomologist, and a room of extra size, containing in walnut cases 
a valuable herbarium. At the eastern terminus of the museum are the 
rooms of the statistician. 

The third story of the building contains rooms for miscellaneous pur- 
poses, assorting and putting up seeds, &c., and is in direct and easy 
communication with the basement by means of a large elevator. ^ 

The whole building is heated by steam, two boOers thirteen feet 
long by forty-eight inches diameter being located in a fire-proof apart- 
ment of the basement. Most of the rooms arc heated by circulated air 
passing from outside through coils of steam pipes iu^ the basement, and 
ascending in tin-lined flues, which feed the registers in the rooms. Each 
room has an independent heating power. 

The whole work has been executed under the superintendence of Mr. 
\ Adolph Oluss, the architect. 

GROUNDS OF TIDS DBPAETMENT OP ACrRIOULTUKE. 

For the pmi^ose of preventing dampness in the walls, a water-tight 
concrete walk closely surrounds the building; opposite the principal 
front this concrete surface is fifty feet in width the entire length of the 
building, thus giving ample room for the approach and departure of car- 
riages. The space in the immediate front is laid out as a st ictly geo- 
metrical flower garden with architectural appendages^ such as vases and 
statuary. It is divided by a terrace wall, to be ornamented with stone 
balusters and pediments lor the reception of plant vases; eommunica- 
tion with the lower garden being provided by stone steps, the whole 
forming a proper arrangement for the harmonious CDnnection of the 
building and its surrouDdings. This connection is maintained at the 
ends by large growing trees, but the immediate- front will be kept open, . 
thus avoiding the common error of preventing the building from being 
viewed as an architectural design, a fault painfully apparent in many 
fine structures, in which beauty of their architectural features is wholly 
lost by dense growths of trees and shrubbery. 

The plant houses are located west of the Department. The design 
includes a ran ge of glass structures with a fiwt three hundred and twenty 
feet in length by thirty feet in width. These include apartments for 
the culture of exotic fruits, of which a collection is being formed for a 
complete series of the citrus family, a class of fruits now extensively 
produced in Florida and other southern States, of which family several 
fine varieties of oranges and lemons have already been introduced and 
l}ropagated for trial in this country, and for an extensive collection of 
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me^lical plants, also those famishing textile fibers^ iisefal gums, sugars, 
and dyes. Structures for orchard bouses, cold graperies, and other pur- 
poses!^,* are to be extended in the rear ; the entire design forming a com- 
pact and economic arrangement specially adapted to the various purposes 
contemplated in its erection. 

fhe largest portion of the inclosed area upon ivliich the building is 
loeated will be appropriated to an arboretum or a collection of hardy 
trees and shrubs. While these are planted in accordance with a botani- 
cal system, each order and tribe of plants being united, yet the landpicape 
efiiect has been carefully studied, tlins pi-oducing a combination altogether 
novel, that of forming pleasure-ground scenery, and retaining a strict 
systematic classification of the trees and shrubs emplo^xd in producing it. 

About ten acres are set npart for experimental purposes, for testing 
varieties of small fruits, seeds, and for the proi^agation and culture of 
hardy plants. 
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nEDGES AND HEDGE PLANTS. 

Live fences, as they are very properly termed, have long been held m 
high estimation for inclosures^'hen plants suitable ibr the purpose could lie 
secured. Tlio mainteuance of eCicient fencing is a heavy tax upon all 
who occupy land, and the cost is greatly increased when the matedals 
are difBcult to procuro/and require frequent repairs. If the chronologi- 
cal history of fences sliouUi ever be written, it might be divided into tlirce 
epocus : the temporary, the equivocal, and the permanent ; or theperiod 
of the wooden fence, the live fence, (possibly including the v/ire tenee,) 
and the fence of stone. To obtain a good hedge requires a suitable 
plant, care in its formation, and proper kee])ing afterwards. Negleetof 
any one of these essentials will ])rove fatal to the object in vievv^, whether 
as a protection against depredators or as a shelter for ameliorating 
local chmate«. 

For tarm hedges there are only tvro plants which can be considered as 
being perfectly satisfactory. These are the Osage orange and the honey^ 
^locust. The Osage orange f Madura avrcmtlaca J \Kn]\ni[)B to he ]}ve' 
lerred in localities v^^herc it \^ sufficiently hardy. It is chea[)ly produced, 
of rapid growth^ thickens its branches freely wlien ]>runed, has fonnida- 
ble thorns, is not liable to insect injuries, not eaten by cattle, and will 
gtow in any soil of ordinary iertiiity. Tlic honey locust (GkditscUa^ 
triacanihos) is a good plant in more northci'n localities, where the Osage 
orange is destroyed by cold. It is i\ho weU supplied with thorns, is ot 
rapid growth, and will make a fence as soon as the other. It has very 
beautii'ul and delicate foliage, and is more robust, bat less den se^ than 
the Osage — wdiich is rather an advantage than otherwise for a strong 
fence. Borne of the best hedges in the country are of this plant. 

Seeds or plants of either of the preceding are easily obtained; but, 
-where time is a matter of (consideration, it will be advisable to procure 
plants, which are now ])roduced in large quantities by nurserymen, and 
sold at prices much less than the cost of growing thein on a snnill scale. 
It is scarcely possible to form a good lied/.re by sowing the seed on the 
pomtion which the hedge is to occupy. Tim casualties of growth will 
certainly produce many w^eak plants that will be cventinilly destraj^edby 
their stronger neighbors, leaving unsightly blanks, and greatly diuiinish- 
ing the uuiform eluciency of the hedge. When the plants are properly 
assorted as to size before settmg, an equality of growth is at once 
established. 

In preparing the soil for a hedge-row^ a breadth of three to fbur feet ' 
will be amply suliicient. If plowed, the ridges should be thrown toward 
the center, forming a slightly mounded finish, lu stiff soils this can be 
done to a greater advantage in autumn by throwing the furrows oti each 
side from the center of the hedge line, so that the frosts of winter may 
penetrate and loosen the subsoil ; and then throwing them together in 
spring, to be ready for planting. 

The best distance to set plants is from ten to fourteen inches apart, 
and in a single row. On poor soils,, or for a mere ornamental dividing 
liedge, the closer distance may be adopted ; and for a strong fence^ or 
on rich soils^ the wider will not be too great. They may be set either in 



HINTS IN HOETICULTUEE. 



195 



faH or spring, according to the location. If the position m eleyated, and 
the soil naturally dry, fall planting is to be preferred ; in low positions, 
or in wet soilj spring planting is safer, as the plants are liable, in such 
soils, to be thrown out of the ground during winter. Even in wet soils, 
hovrever, the practice of planting in the fall has of late been r.doi>ted, 
and with perfect success, by placing the plants in a slanting position, 
instead of an upright one, and covering them slightly with litter. No 
hedge will be perfectly satisfactory in soils saturated with v^'ater during 
^vinter. 

The perfection of a hedge, even with the best ])lants, dcponds alto- 
gether upon the treatment it receives in its early growth. Neglect in 
pruning, during this i)eriod, can seldom be remedied in after years.; 
and to this, more than to any other cause, liiilares in forming good 
hedges may be attributed. A brief statement of the principles involved 
in forming them will, therefore, be given. 

The only form in which a hedge can be kept, to bo oT f^orvieo as a 
fence, is that of a pyramid. When it has attained a height of live feet, 
it should be at least three feet wide at llio base or suriacc of the 
grwmd. All pruning must be directed witli a view to securing this 
form. When the plants are lirst set out, they should be pviu>c(l back 
to within three inches of the ground, and allowed to {j;ro\Y undisturbed 
during the lirst season, their growth, in the meantime being encouraged 
by judicious cultivation. At the termination of the yearly growth, the 
plants should again be pruned down to within four inches of the first 
pruning, and the side shoots below this point idso be rem()V(Hl to v;ithin 
an inch of the main stem. This severe prriuing of the branches will 
give to the roots a vigorous growth; and, when tlui buds burst in si)i'ing, 
strong shoots will immediately follov/. Duriiig tliis second year's growth 
the hedge may be partially shaped by repressing the gro^^'th of the 
strongest perpendicular shoots, and encouraghjg those of horizontal 
tendency. Practically this is accomplished by going over the plants 
about tiie end of June, and cutting nil upright shoots back to a i)oint 
about eight niches above the previous winter pruning, taking care not 
to disturb a shoot or leaf on the side branches below that point. In 
thus cutting back the upright shoots, tlie side growth will be increased, 
and a breadth of base secured, which, at this stage of growth, is the 
most important point of all. In the following winter the hedge, if it 
has progressed at all favorably, nniy be pruned dovv^n to fourteen inches 
in height iTom the ground surface, with the horizontal branches extend- 
ing from nine to twelve inches on each side. The principles of pruning 
are, that growth is repressed by summer trimming, and encouraged by 
pruning ate the leavets have tallcn. By l:eei)ing these facts in mind, 
and practicing accordingly, the shaping of a hedge is only a work of 
time. The lower branches can always be retaiiied as healthy, and pro- 
duce as nrach density of foliage as the upright ^ portion of the plants, 
if the pyramidal form is strictly maintained; but if, at anytime, the 
upright growth pre<lominates, tlie lower limbs will propoitionately lose 
vigor. The upright shoots should, therefore, be pruned during summer, 
in order to weaken the growth at that pohit, and to strengthen and 
keep the base of the hedge vigorous and close. The principal pruning 
of the lower branches should be performed during ^vinter, 

This is the only way in which a hedge can be made that will be 
effective as a fence; and the neglect of the principles here suggCwSted is 
generally the origin of the condicting opinions with regard to the value 
and efficiency of hedges as farm fences. They may receive some atten- 
tion for year or two, but when it becomes thoroughly understood that 
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they cannot be preserved unless tj'immed during summer, when fittentioa 
is Tv^holly given to ordinary crops, farmers arc not ahvays disposed to 
give hedges the attention necessary to keep them in good condition ; and 
therefore they fail to be of service. It should, however, be remembered 
that, as the hedge becomes perfect, the yearly labor to keep it in 
order gradually becomes less ; and at no time does it require so much 
labor as that required to keep a common wooden fence in good repair. 

For jiurposes of protection and shelter to gardens, or as dividing lines 
in the grounds of country and suburban residences, hedges are of the 
greatest utility. For these puq)oses there is an extensive choice of 
plants, both evergreen and deciduous. A well-grown evergreen hedge 
is found to be as congenial a protection for the garden as a brick v/ail, 
Tlie commercial value of shelter, in accelerating early croi)s, is not so 
generally known as it deserves to be; yet it is fully appreciated and 
adopted by many of the most successful cultivators ; and, as a means of 
arresting drying vdnds and lesseiiing evaporation in level tracts desti- 
tute of trees, no just estimate can be made of the intrinsic value, of 
close-folia ged hedges. 

Among evergreen plants the Jforway spruce {Ahies excelsa\ is the 
most valuable where a high, strong v/ind-brcak is necessary ; and, for 
the purposes of sheltering orchards and vineyards, it is unsurpassed. 
It will, in time, form a very close and comi)act hedge vrhen trimmed; 
but to produce. an effective shelter in the shortest period, the plants 
should be set four to six feet apart in the rov/ or line, and allowed to 
grow undisturbed, so far as pruning is concerned, until the leading or 
top shoot reaches the required height. Then by merely trimming the 
top, so as to keep it at this height, the side branches will spread and 
interlace, forming a screen quite as effective and more beautiful than a; 
closely-clipped hedge. 

For general purposes, perhaps the most useful plant, all things con- 
sidered, for an evergreen hedge, is the American arbor-^itse {Tkvja 
occidentalis.) Itfs habit of changing to a dingy brown color during 
winter is a fault easily overlooked, and more than compensated by its 
numerous good qualities- It is a plant of free growth, readily trans- 
planted, of comparatively small cost, and grows well in any good soil, 
but preferably in a clayey loam. Plants of one foot in '.height, set 
twelve to fourteen inches apart, vvill reach live feet in as many years. 
The variety Sibirica is more compact in growth, and forms a perfect 
and shapely h<^dge, without any trimming whatever. 

The most beautifal and graceful hedges are formed by the hemlock 
spruce {AMes Canadensis.) Although sometimes of slow growth after 
removal, yet it develops rapidly when once fairly cstablish(^d. Kothing 
can exceed the beauty of its pendant brajiches of delicate foliage; and 
no other plant will admit of shearing into so dense a wall of green as 
this. For a dividing line in the pleasure ground or flower garden it is 
most admirably suited. 

When such beautiful, hardy evergreens as Citpressus Lawsoniana and 
Cupressus Nuthaensis become more plentiful, and can be procured in 
quantities at reasonable prices, they will be largely employed as hedge 
plants of the most select and choice kinds. 

There is a great vari^ety of deciduous plants well adapted for inside 
hedges, such as may be planted for protection of crops, or as ornamental ' 
dividing lines in gardeus, but which will not be suitable as fences for 
stock ; of thescr a few of the best may be mentioned : 

The Buckthorn (BIuwuiics catluwUcus^) although of slender growth, 
forms a tolerably good hedge. It has a glossy and lively green foliage, 
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whicb it retains quite into wiutw^, thus affording protection for a length- 
ened period. 

A very beautiful hedge can be produced from the common English 
maple {Acer campestre^ This small tree is naturally comi)act in its 
habit of growtb, and requires very little i)runing to kaep it in form. 
For a shelter belt, when a smoothly-trimmed bedge may not be desired^ 
this will be found suitable. It has small foliagOj and the whole plant 
Is eminently neat, bardy, and free from insects. 

The European hornbeam {Carpiims l^eUihu^) is a good hedge plant. It 
has a very dense foliage^ and the small ovate leaves are closely set on 
the branches. It is rather slov>^ in growth, but^ in consequence of not 
requiring to be shortened by pruning, as is the case vvith luxuriant 
grooving plants, the growth is economized and a hedge soon formed. 
In ancient gardening, when topiary work was fasliionable and plants 
were trained and pruned into forms of birds, vases, &c., the hornbeam 
was largely used and held in high esteem. 

A pleasing variety of color may bo introduced by forming a hedge ot 
the purple-leaved berbeiTy {Bcrberis vulgaris^ var. j^LTj^i^wa.) This plant 
persistently retains its (lolor throughout the summer, and \vith care can 
be kept in good shapQ as a hedge. 

For rapid growth, easy propagation, and ample foliage of shining 
deep- green uolor, there is no plant superior to the Japan privet {Ligiis- 
trmi Japoniciim.) This must not bo confounded witli the common i)rivet, 
{Ligustnmi vulgaro^) a small-leaved and nuich inferior i>lant. Cuttings 
of the Japan privet may be inserted at once where the hedge is to be 
formed. They will root quite as speedily as the easiest rooting willow 
twig- A si)lendid shelter or screen, eight feet iii height and four feet in 
width, has been grown in live years from the time of inserting the cut- 
tings. It is almost an evergreen, retaining its Ibliago even alter severe 
Irost Twenty degrees of frost, in December, 1ms no eilect on the 
foliage, and ibr at least nine months of the year it is elothed wiLli the 
richest verdure. 

For sheltering orchards, vineyards, or fields, a free-growing plant, of 
compact habit, should be selecled. 6nch are the Osage orange, white 
birch, Engliwsh bird cherry, honey locust, English maple, Euroi)ean larch, 
English alder, many of the willows, and the Lombardy poplar. Any of 
these will, in a few yeai:s, afford an efiicient sheltei\ They may be 
planted from four to six feet apart, a!id allowed to take their natural 
habit of growth until they reach a height of ten or lifteen iect. If the 
tops arc then removed or checked, so as to repress upward elongation, 
they will spread and interlace their lower bi anches, ibrming a thick 
shelter, vdthout the trim, formal a])pearance of a regularly cut hedge- 
It may be safely asserted that no lengthened j^eriod of unifonn suc- 
cess in fruit culture cau be realized in exposed situations, unless a sys- 
tematic plan of sheltering by belts or hedge rows is introduced; and 
the time is fast ai)proaching when no person will thhik of planting fruit 
trees, or raising line Jruits of any ];ind, vnthout ftrst prei»aring for them 
a thoroughly protected situation- 

PECITLIAIIIT1EI3 AND AiyAVTATlOlX OF TEEES. 

Trees for street planting, — The silvor maple {Acer (lasycarpvm) has 
always been held in high repute as a shade trc<^; and although from its 
frequent use it has, in some sections, coiuo to bo con^^idered as a common 
tree, its selection ibr this piui)ose is very appropriate. It possesses, in 
a high degree, the qualities usually sought ibr by those in treeless local- 
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ities, being of papid growth, easily transplanted, perfectly hardy, of an 
upright rather than a spreading habit of growth, and having foliage 
not so denKse as to impede a free circulation of air, a commendable qual- 
ity, since a partial shade is more desirable near a building tbau an 
impenetrable mass of foliage, which retards evaporation and creates 
dampness. It is, moreover, a healthy tree, not subject to diseases j 
neither is it peculiarly preyed upon by insects. It also grows rapidly 
from the seed. The fruit ripens in June ; and, if planted immediately, 
Will produce, in good soil, plants two or three feet in height the same 
year; neither is it liable to produce suckers, an objectionablQ tendency 
peculiar to some free-growing trees. 

The sugar maple {Acer saceharinum') is one of the most beautiful oi 
all the maples ; indeed, few trees of any species can equal it iu state- 
liness and graceful habit; and if to the oak is given the honor of beiug 
the king of the forest, we may claim for the sugar maple the title of the 
queen. Jfo other tree supports an equally massive head of foliage by ■ 
so slender a stem. It is more compact in its growth than the preceding 
species, with a greater density of foliage ; but its crowning beauty is 
the superb coloring of the leaves in autumn, Por promenades or street 
planting, it is one of the most desirable of ornamental trees. Large 
trees are impatient of removal ; therefore small-sized plants are to be 
preferred for transplanting. 

The black sugar maple {Acer saceharinum, var. mgrtim) is in no way 
inferior to the precedijig. The foliage is somewhat larger, and slightly- 
downy beneath, changing to deep orange color in autumn. 

The American hmo or linden [Tilia Americana) is a lofty-growing 
tree, well adapted to planting wide avenues, where it will have ample 
room to spread. It does not thrive well in crowded cities, being more 
healthy in suburban localities. It is easily transplanted, and makes 
rapid growtli in loamy soils. 

The English linden [Tilia Europwa) is a conical -shaped tree, and 
therefore well fitted for street shade. The flowers arc very sweet and 
attractive to insects, and it has been recommendei as a tree of interest 
to bee keepers. This species of linden is, in some localities, subject to 
the attacks of borers ; but, notwithstanding this objection, many fine 
specimens may be seen in cities. 

The American elm ( Ubnus Americami) has been iu high repute as a 
street tree ; but its liability to injury from insects, which destroy the ■ 
foliage during summer, greatly diminishes its value, and it is not now 
so generally planted as formerly. The European elm ( Ulmiis campesins) 
is more upright in growtli than the preceding, but neither of them can 
be recommended excei)t for wide avenues and localities where they axe 
exempt from the leaf insect. 

The English ash {Fraxinm excelsior) of all the fine trees of this family, 
is the best fitted for street planting. In very poor soils it forms a 
rounded head ; but in those which are rather wet than dry it becomes 
erect and grows with considerable rapidity. It is easily transplanted, . 
and retains its foliage until very late in autumn, but is among the lat€St 
to put forth in, spring. 

The tuhp poplar [Liriodendron tuUpifera) maybe claimed to be one of 
the most unique and beautlM of. deciduous trees. It is not surpassed 
in the beauty of its foliage and flowers, in the columnar massiveness and 
elegance of its stem, or the general symmetry of its development. In • 
good soil it makes a very rapid growth, as much so as the silver maple; 
but it is rather difficult to transplant successfully. To insui-e success it 
Should be prepared by frequent removal while young, so as to secure a 
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mass of fibrous roots near tlie stem ; or it may be planted in the place 
desired for its permanent location while very small. In either case it is 
advisable to prune the branches dose back at the time of removaL In 
transplanting trees irom ten to twelve feet or more in height, which 
have not undergone removal from the seed rows, the only safe mode is 
to cut off the entire stem near the surface of the ground, lifting the roots 
with care. Trees treated in this manner have grown to a height of ten 
feet in four years after removal. When cut down as directed above, a 
great many shoots will proceed from the base. The most promising of 
these should be selected as the future stem, the others being cut away. 
This fine tree is not injured by insects. The foliage is of a bright green 
during summer, changing to a bright yellow in autumn. 

in ])lantiug a line of trees in a street or an avenue only one variety 
should be used, A mixture of kinds in such positions is as much at 
variance with good taste as the mixture ot orders in the columns of a 
building. As taste improves we may oxj)ect to see planting as much 
under the control of city authorities as the setting of curbstones and 
the paving of sidewalks are at the present tnne. 

Bound' headed trees. — Trees of this form arc well adapted to planting 
private avenues, and short entrance roads through tlie usually limited 
! awns of submban ornamental grounds, combining utility of shade with 
\)eauty of development. As single specimens also on lawns, where they 
will have ample space for growth, their individual features and charac- 
teristics will be shown to advantage. 

Tlie Norway inai>le [Acer platanoides) forms an extremely dense mass 
of foliage, of a very dark green during summer, (^hanging to yellow in 
autuunh The racemes of llowers are ornamental, but should be removed 
inmi young trees newly transphiuted, as their growth is greatly r<'tarde<l 
when the flowers arc allowrd to ren)ain. The effect of reniovul frecjuently 
throws the plant into a fruiting wState. The Norway ma])le is not of 
rapid growth, but its compact; habit rendei's it very desirable for i>hint- 
ing on small-siz(Hl lawns, or for shading \valks in the [)leasure garden. 

The red nuiple {Acer rubrum) is a well-lcnown tree of great beauty, 
conspicuous for early floweiing, enlivening the forest with S(!arlet anu 
crimson blossoms at the earliivst apin'oach of spiing. In the fall the 
leaves change to a bright scarlet, forming a pleasing contrast with the 
prevailing yellow colors in forest sciMiery at that s(»ason. On account 
of its not rooting very freely when it is large, small plants shotild be 
selected; and, even witli tliese it will be advantageous to prune back 
the branches closely at tlu^. time of removal. 

The white Hi^h {Praxinus Ameriea^ia) is a native speeie>t, and forms a 
noble looking tree, jn general apptnirauce rosenil>liug the white oak. As 
an isolated sp.ecimeTi, in rich soils it assumes a synimetri(tal tliough not 
a formal outlhie. To attain perr(\ction it must not be. crowded by other 
plants; this precaution, howe^'Cl■, is appli('aI)lo to all Iree.^, wh(ni their 
iudividnal habits and natural ootiine of growth are to bo <h^voloped. 

Yellow wood [VladratMH iintioria) is a western tree, not^mueh ])lanted 
In ornamental coikHttions, although (ew plants are more attractive or so 
deserving of attention. It is one ol' the most unique trees tor ne/atly- 
planted iawns of niod(^rate extent. One ot its most striking peculiari- 
ties is the reguhu'ly shaped pi^otaberance formed at tlie i>oint of junc- 
tiou of the branches with the main stem. The h^^aves are pinnated, and 
change to yellow in uutnmn. The tlowc^rs are slmped like thoso of the 
pea, of a yellowish color, and in general aspect resembling the yellow 
locust. 

The horse-chestnut {JEscuhis IIii7pocastanum)iB a tree with heavy foM- 
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age and of symmetrical form. It puts fortli its leaves early in spring, 
and is distiiiguisbed at tliat season by its vivid green line, and superb 
pyramidal clusters of floAvers. This is a poor tree in a poor soil, sliowing 
a feeble gTOwth, and losing its foliage before tiie end of summer; but 
in a rich and loamy soil it is one of our best ornamental trees, foriaing 
a dense shade, and on that account should not bo planted too near a 
dwelling, . 

The chestnut {Gastanea vescct) is a well-known tree, famed alike for 
the value of its fruit and the beauty of its foliage. It is admissibk^> only 
in extensive lawns. When the soil is deep and rich the foliage becomes 
large, and of line, glossy-green appearance; but notwithstanding this, 
the fruit is produced earlier on poor or rocky soil. The Spanish chest- 
mit closely resembles the imtive species. Both the foliage and fruit are 
larger, but the latter is uot of so fine a flavor as that of the native 
plant. 

The wild cherry {Frunus serotina) is a fine ornamental tree, of a •some- 
what conical shape when young, but usually becomes rounded as it 
attains age and size. Its fruit is eagerly sought by birds, and the ])lant 
is occasionally introduced into' pleasure grounds lor their especial grati- 
fication. Its merits with regard to foliage, blossoms, and fruit, are suf- 
ficient to reconmiend its introduction into any choice collection of trees. 

The ash-leaved mai)le {JSfegundo aceroides) is one of the finest formed 
ornamental trees where it has space to develop its natural outline. It 
is also of very rapid growth, and therefore valuable as a shelter to trees 
which mature more slowly. Where a sheltering belt of deciduous trees 
is speedily desired, the negundo may be largely planted, as being of the 
most raj )id grow^th. 

The Osage orange {Madura avrantiaca) has of late years become so 
widely known as a hedge plant that its merits, as a specimen tree, have 
been partly overlooked. It is, however, one of the most gTaceful of the 
ronnddieaded trees that can be planted on a lawn. The foliage becomes 
large, and the smooth, hard bark, the outward drooj)ing branches, and 
the large fruit, combine to render it a desideratum for subm^ban lawns 
or ornamental groups. 

The Wilbw bnk .{Qttereus pJieUos) and the Laurel oak [Qiiercus imlri- 
caria) are two desirable lawn trees, not often seen in such situations. 
When growing isolated in favorable soil, they form dense heads?, and 
their peculiarly narrow, willow-shaped leaves* gives pleasing variety m 
contrast with trees having broad and expansive foliage. 

Large-leaved *r€<3s.— The great- leaved magnolia {MafpioUa macrophjlla) 
is a superb tree of tropical appearance, with leaves from eighteen inches 
to two feet in .length, bright green on their up^er surface, and sil 
very beneath. The flowers are >irge — often eight inches across— and 
fragrant. This choice ornamental tree, like others of its family, is diffi- 
cult to transplant, therefore small, healthy trees should invariably be 
selected. 

The catalpa {CaialpaUgmmoide^) is a well-known tree, with ample 
and rounded foliage, and large panicles of showy white flowers, followed 
by long pendant pods. A spreading tree, with horizontally twisted 
branches, it is most effective when planted in groups of four or more 
trees^ 

Tlie Paulownia imperiaUs is a rapid-growing tree, somewhat resem- 
bling-the preceding in geneFul appearance, but its foliage is larger, and 
the fiowers are lilac colored In the north, and also in the warmer cli- 
mates, during severe winters the flower buds are geuerallv destroyed. 

Trees with pinnated or Jimly divided foliage. — The Kentucky coftee tree 
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{Gymmcladus C€madensi3) iB tall and of close habit, with head somewhcat 
spreading ia old specimens. The donbly-pinnate lea^^es have a flue 
effect when viewed against a clear sky, liaviug the appearance of delicate 
net-work. When iu a young state it is not very attractive, but as it 
increases in size the lateral branches become smaller and more numer^ 
ous in proportion; the leaves also are slightly diminished in size, which 
ijnproves their appearance. , 
Uoney locust {GMiischia tria^^ inconsequence of the formid/ 

able spines which cover the main stem and branches^ presents an aspect 
somewhat repulsive ; but its airy, acacia-like tbliage, hanging gracetully 
on the young shoots, renders it one of the most attractive plants in early 
summer. 

The tree of heaven {AilaniJms glandulom) is a tree with some good 
and many bad qualities, acicording to public opinion. It certainly can 
claim great rapidity of growth, and when fully grown, its heavy pin- 
nated foliage strongly reflects its oriental origin. The female plant is 
free from tbo noisome fragrance of the male, and produces fruit which is 
frequently very ornamental. 

The bliKik walnut (Ji/^/tons and useful tree of 

the largest size, with large, fragrant, pinnated fohage- The European 
walnut is well worthy of attention on account of the value of its fruit. 
It is sufficiently hai'dy, although j'oung plants in vigorous grow^th occa- 
sionally lose the points of their succulent slioots during a severe winter. 

The Japan Kolrenteria {Kolreuteria panicnlata) is a tree of medium 
size, particularly adapted to lawns, producing large pannicles of yellow 
flowers, succeeded by ornamental capsules. The foliage turns to yellow 
in autumn, and at all seasons tlie i)lant is attractive. 

The silk tree {Albizzia julibrissin) is a low-headed spreading tree, pos- 
sessed of the most gracelul foliage. In northern latitudes it is generally 
killed to the ground by frost; but when spring returns it sends up 
branclies profuse with tropicaHooking foliage. It ilowers freely in the 
latitude of Washhigton, 1). 0. 

The Japan soi)hora {iiophora Jajyonica^) yoWow locust {lioUnia pseiiclay 
caeia^) yellow^ wood {Cladraktis iinctoria^) sta g-li on i • sumach {Bhns 
iyphina^) aiul the whole of the family of ashes, may be placed in the list 
of pinnate-foliaged i)lants. This form of leaf creates a ])leasing variety, 
and contrasts advantageously witli the heavy masses of entire-leaved 
trees in ornamental groupiug. The ])receding list embraces some of 
the most noteworthy ornainental i>lants of the class. There are many 
shrubs with leaves of tliis description, although not individually vroithy 
of particular notice. 

Trees with varieoatod foliage. — These are mainly varieties of species, 
and are more or less liabUs under a bright sun and dry atmosphere, to 
revert to their original condition. A sholtei^ed and slmdy locality will 
be IVivorahle to the pernmneiice of tlieir colors. The tollowing list em- 
braces some of the most available and distinctly marked : The English 
maple {Acer cwm'pe^trcy var. Tariegata;) sycamore mwiM^ {Acer pseitdo- 
platamts^ varicgata ^) red maple {Acer rubi'untj var, variegata;) 
liorse- chestnut {MsculiiH IJipimcaHU^^^^ var. mriegata ;) white birch 
{Beiida alba^ var. variegata;) ICuropean chestnut {Vastavca resca^ var. 
variegata ;) English asli {Fraxinns cxcebdory vnr. variegata ;) European 
hociili {Fag2(s sylmtiea^ \i\v. variegata;) European mountain ash (P//- 
rus aiiexif/aria^ var. variegata ;) Ya\vo\h\\\\ oak {Quercm peduneulataj var, 
variegata;) European linden {^Tilia lJuropccay xixw variegata;) English 
elm {UhnvH cawpesiri'^y var. rariegala ;) l^uropenn red-bud {Cercia siW 
qumirumj var. variegata ;) English bird cheny {Pranus 2^adus^ var. 
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mriegata;) Gingko tvee {Salishuria adiantifol^^^ Tulip 
tree {Liriodendron tulipi/eray yar, variegata;) Osage orange [Machra 
aurantiacoj var. variegata. 

Furple-foliaged trees and shrubs. — European beech {Fagns sylvatica^ 
var, purpurea;) sycamore maple {Acer pseudo-platanus^ var. purpurea;) 
English elm (Ulmus campestriSj vnv. purpurea ;) English filbert {Oorylus 
Axellanaj var. rubra;) berberry {Berberis vulgaris^ var; purpurea.) 

Trees Imving cut or laciniated foliage. — White birch (Betula alba^ var. 
laeiniata). — This is an exceedingly interesting variety of the white birch, 
of drooping habit ; a choice tree for the Lawn, where it should be planted 
as an isolated specimen; its peculiar be'auty is lost when grouped with 
other trees. 

European alder {Alnus glutinosa^ var, laeiniata.) — Grows well in low 
situations, or in localities too wet or damp for many other trees. It is 
very marked and distinct. 

European beech {Fagus sylvatica^ var. incisa,) — This remarkable, ueat- 
fobaged plant is seldom seen in collections. It forms a compact mass of 
fern-iike foliage^ and is in every respect one of the best plants for a small 
lawn. 

European mountain-ash {Fyrus aucuparia^ var. quercifoUa;) sycamore 
maple {Acer pseudo-platanus^ var. laeiniata ;) horse-chestnut (JJjscuIus 
Sippocastammj var. laeiniata ;) European linden {Tilia Europcea^ var. 
laeiniata;) European oak {Qiiercus pedunculata^ var. laeiniata;) Euro-, 
pean chestnut {Castanea vesca^ var. a.^plenifolia.) 

Bartram oak {Quercus heierophylla^ Michaux.) — This imique plant 
forms one of the most beautiful as well as the most interesting of aU 
the oaks. It is Avell worthy of introduction into pleasure lawns and 
parks. 

Weeping and drooping trees. — Babylonian wi'llow {Salix Bahylonim,)-^ 
This well-known tree is without a rival in its particular form and style 
of beauty ; of rapid growth, it is one of the best to j)lant where an imme- 
diate eii'ect is desirable. As a background to buildings, or a foreground 
object to upright growths, it is equally appropriate. 

Kilmarnock willow {Salix caprea^ var. pendula,) — When gTafted on a 
good «tock ten to fourteen feet in height, this variety becomes one of the 
most distinct of the hardy weeping plants which we possess. It is fre- 
quently worked on low- stems, and in consequence much of its beauty is 
lost This may be remedied by placing a stout stick to the plant, select- 
ing an appropriate branch, and tying it up as it extends. Side branches 
will be produced, and, as they depend, a weeping, pyramidal -shaped 
plant will be secured, much more beautilul than one with a rounded 
drooping head, as is usually seen. 

Oamperdown elm {Ulmm glabra, var. j?(?nc?w?a.)— This is also a distinct 
weeping variety, retaining its drooping habit, and, from its fine large 
foliage, may be ranked among the best of its class. 

Weeping ash {Fraxinus excelsior^ var. When growing lux- 

uriantly, this variety has a tendency to upright growth, which may- be 
obviated by cutting out all the buds that form on the nj^per surfa<5e of 
the highest-placed shoots. There seem to be two varieties having the 
weeping form, one producing w^lender branches and more inclined to pend- 
ent growth than the other. 

European mountain ash. {Fyrus aucuparia^ var, pendula:) 

Dwarf cherry {Prunus pumla.)— When graited on a suitable stock, 
this plant forms a neat, drooping, ornamental tree. 

Ther^j are many trees that mciine to a pendent grov/th, the points of 
ihe branches depending to a gxeater or less degTee as they attain size. . 
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Atnong the most conspicuous of tliese may he noted tlie linden, birch, 
several elms, poplar, and sopliora. 

Trees icith conspicuotcs or fragrant Jloivers. — The dogwood {Cormis 
Florida^;) laburnum {Laburnum vulgare ;) Qatal])a {Catal^a bignonioides ;) 

V imperial Paulo wnia {Pauloicnia imperialism) red maple {Acer nibrum ;) 

^yellow locust {Bobinia pseudacoMa yellow- wood {Cladrasns tinctoria;) 
horse-chestnut {^sculus Ilippocastamm ;) magnolias, viz., Magnolia 
glauca^ M. macrophyllaj itf. umbrella^ and if/, grandiflora; Japan sopbora 
{Sophora Japonica ;) Kolreuteria {Kolreuteria panicAdata ;) Virginia 
fringe-tree {Chiorianthiis Yirginica ;) many of the hawthorns (Crataegus;) 
silver bell {Ealesia dipteraj) tulip tree {Liriodendron Udipifera;) red 
bud (C^rm Canadensis;) shad bush {Amclancldcr Canadensis;) Ameri 
can crab-apple {Pyriis coronaria ;) the linden {Tilia;) sassafras {Sassa- 
fras officinale;) and Mahaleb cherry {Primus mahaleh^) for their fragrance ; 
the European and, also the American mountain-ash for their ornaiiiental 
fruits as well as flowers; and the double-flowering varieties of the peach 
and cherry form a select list of the most conspicuous hardy floweiiug 
trees* 

HABDY LiaNEOUS CLIMBING -PLANTS. 

There are many situations in small gardens where it is essential to give 
variety by intricacy of parts, and where the limited space renders its 
accomphshment impracticablo by tlie ordhiary cxi)edicnt of phmting a 
border of trees and shrubbery, but which may be eflectually secured by 
erecting a screen of trellis- work, to be covered with chmbing plants. 

To insure some degree of permanency in trelhs-work, cedar or locust'^ 
posts should be used, and covered with laths made smooth and thor- 
ouglily painted- What is termed rustic-work, for which numy rural 
improvers seem to have a gveixt penehantj is a very expensive ornament, 
requiring constant care in repairing, varnishing, &c. ; and, alter all, its 
rustic beauty is hidden by the twhiing foliage, wliich is frequently an 
improvement to the general ellect. 

Screens of trellis- work for climbing plants should be constructed with 
a view to a I'ecogiiition of architectural ellect if in proximity to build 
ings, divided into panels by projccthig piers, and the ehn^ntiou relieved 
by moldiugs. A very appro])riato diviyion-wall or fence between the 
flower and vegetable gardens, or for the purpose of deihiiiig any other 
portions of garden or lawn, may be formed by a low structure, as 
indicated above, the piers being capped and sunnounted with vases. 
Much of the adaptability and propriety of this arrangement will depend 
upon its i)ositiou and tlie laanuor in which it is connected vrith contigu- 
ous objects. 

The following list comprises the best of hardy climbing iflants, with 
remarks upon their peculiarities and habits of growth : 

Trumpet flower, (Tecoma radieamj — This is a robust plant and fitted 
only for large arbors or ibr covering walls- It is well atlapted to plant 
against old or mutilated trees, sucli as are often present in old grounds j 
and they may be utilized by allowing tliij^ climber to cover theii' naked- 
ness, and sotten their I'ugged points. It pioduces a inofusion of dense 
clusters of flowers, which are, favorite hamits of the hunnniug bird; and 
it has the valuable i)roperty of adhering lirmly to walls, it must, haw- 
ever, be occasionally pruned, or it will, from its weight, altimately break 
dowii the overhanging branches. 

Golden bignonia, (Bignonia capreokfta.J-^This flnc flowering climber 
is. not so commonly planted iis its merits deser^'e. It supports itself by 
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tendrils, and lias great adhering powers j a very clioico plant, nearly an 
evergreen. 

Virginia creeper, fAmpelopsis qiiinquefolio JiAm called American ivy 

A vell-lcnomi i;)lant of groat beauty of foliage, more especially in au- 
tumn. At this season it assumes a crimson shade which deepens into 
scarlet, producing a striking contrast v/ith e^'crgTCon loliago, may be 
seen -when it takes posseiisiou of the red ce<iar, a true for v/hich it seems 
to have a natural partiality. Its delicate tendrils clasp very minnte 
projections, antl hence it may frequently be seen i)rofu8ely covering hrick 
v/alls. In such situations it is very liable to be blown dov/n during 
storms, unless care is exercised in trimming, and keeping the branches 
close to their support. This plant is enaiuently cleanly and neat, with 
ie-aves elegantly lormed and of a shining green color during summer. 
It is also of rajrid growth, quite flexible, and readily trained in any de- 
sirable position. 

The Poison ivy CEkus toxicodendron Jis sometimes mistaken for the Vir- 
ginia creeper, but they can be easily distinguished by the leaf. The 
poison ivy has its leaflets in threes, ai]d the Virginia creeper in Jives, the 
leaves of the latter being large, and the leaflets more oblong. 

Carolina jasmine, fOelsemium sempervirms.J — Although this plant is 
tender north of Virginia, yet it succeeds in sheltered oity gardens fur- 
ther north. It is one of the most attractive plants, with large, yellow, 
fragrant blossoms. In cool greenhouses or conservatories, it is an ad- > 
mirable plant for twining around pillars and other supports. 

Pipe vine, ( Aristolocliia siplio.) — In rich soils this plant will make a 
large growth, and cover a great extent of trellis in one season, produc- 
ing leaves from ten to twelve inches in breadth, and of a vivid green 
color. In poor soil it is less beautiful in color, as well as diminished in 
size. It is liable to be infested by a large, black caterpillar, easily de- 
stroyed, if carefully watched, before the plant is disfigured. The pecn- 
har shape of the flowers gives it the name of the Dutchman's pipe, to 
which they have a very strong and remarkable resemblance. . 

The climbing bitter-sweet fCelastrus scandensj is a twining plant of 
much beauty, especially in autumn, when the orange-colored capsules 
open, and show the scarlet seed-covers, the raceme-like clusters hanging 
like small bunches of grapes. It should not be planted near, or at least 
ought not to bo allowed to twine upon, any choice tree or plant. Its 
tough, twining stem clasps so closely as to interfere with the swelling 
of the bark ; and instances have been observed, where young trees have 
been so far out through by the mry coil of this climber, as to kiU the 
plant. 

The Japan honeysuckle (Lonicera hraehypoda J ' is a more beautiftil 
vine than the older known Chinese evergreen (Lonicera JaponiuiJ ^Tlie 
leaves of this species are somewhat larger, of a bright, shining, or gUs- 
tening green color; flowers delicate and of sweet fragrance. There is no 
hardy trailing or climbing plant that can excel this as a co\'cring for 
veranda pdhira, arbors, or trellises. One of the most agreeable bods in 
a flower garden is a large, oval figure, rounded to a pyramid, (by filling 
up with soil in the center,) and completely covered with this e^'e^green, 
for in such a position it is truly an evergreen, although it will lose its 
foliage ni winter, when exi^osed on a high trellis. In order to produce 
the best effect on trellis work, it should be carefully trained, so that the 
branches may be regularly distributed o\'er the entire surface to be cov- 
ered. A regular system of winter pruning, which consists in removing 
aU the young gTowth of the previous year, will keep a ne^itly covered 
surtace. This surface will be suppUed yearly with a graceful growth of 
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youngy (froopiiiff, niid slender shoots. If the lower branches show 
rtimuiishing vigor, they may be strengthened by prmiiug the upper por- 
tions of the plant dnrin<? summer. 

Chinese Wistaria, (Wistaria sinensis J-^ A str on g-f^r owing, woodv 
climber, adapted for hixge trelliscfi or to twiiiing upon trees. Its ra- 
cemes of flower:;^ arc kirgc and Ira grant ; and it will rapidly cover a large 
snrluce, if planted in good 8oil and favorable situation. 

Cocculiis, fCoccidus Carohji'ZY.s.;— A native clijuber, vrith ornamented 
fruit, hanghig in clnstery of a deep reel, or nearly scarlet color, and re- 
sembling a buncih of the common red cnrrant, 

Mooiiseert, f Mctiispcnmm CarvculenscJ—A small foliaged, delicate 
climber; i)roduciiig clusters of black fruit in antumiu • 

For covenng a largo trellis or an arbor, in a very short time, our na- 
tive grapes arc among the best plants j and where i'ruit is not an object 
of particular consideration, any of the varieties of the frost grape Vifis 
cordifoUa) will be preferable to those of the larger and coarser fox 
species. 

Ivy, (Eedera Helix.)— T[\\^ fine evergreen climber requires to be 
planted on a northern aspect. It adheres readily to a tree or stone wall, 
but requires a slight suppoit against a brick structure, a.t least until ib 
becomes well established. The drynoKSS of our climate prevents it irom 
clasping to walls with that tenacdty for which it is famed in Europe. 
Tliere are many varieties in cultiv^ation, having great diversity of foli- 
agCj the most beautiful being variegated with white and yellow. 

HARDY IIEEUACEOXJS PERENNIAL CLIMBERS. 

Everlasting pea, (Lathjnis lati/oUitsJ—A very desirable 55ummer 
climber, very profuse in llowers; a nnieh-neglected ]>lant. 

Chinese yam, (JHoscorea haiaias.)~T\\i^ plant, of which so much was 
expected as a valuable culiiuu^y root, has liad the inisiortune of first 
being overpraised, and then greatly underrated. It is, however, well 
worthy of notice fur itsnicre ormimental beauty, as n covering for arbors, 
&c* It spreads with great vigor, covering a large suri'ace in a few v>"eeks j 
and, while the roots are ])erfectly hardy, they p<^ssess the additional 
meintof alibi ding nutritious ibod. A plant combining these qualities 
merits attention, and vshould not be consigned to neglect. 

Virgin's bower, (GlemaikJ—Tlxiyxo^ are nuiny 8i)ecies and varieties of 
tills plant iu cultivation ; some of them vvith brilliant llowers, mostly of 
bine fiolor. 

Passion llower, (FassijlGva incarnataj and double convolvulus (Gahj- 
stegia pubescens.J — lioth of these climbers, although quite desirable in a 
collection, are inclined tjQ spread and send up suckers from the roots, so 
that they are apt to become troublesome iii some situations. 

Climbing lumitory, (Adhvmia cinhosa.J—A nati\'e plant of A'cry deh- 
cate Ibliage ; requires to be grown in a shaded place, where it can lind 
support oii a low trellis. 

CLlMBINa ANNUALS POR SIDDIER DECORATION. 

Climbing cobfea, (Cobma sccnidcnsJ—A rapid-grovring vine, of great 
value where immediate shade is desired. 

Cypress vine, ( Quamoelitvulgaris.) — A plant with elegant, cypress-like 
foliage; slender in grow^th ; requires warm soil and e-xposure to succeed 
well ; Howlers of various colors, as scarlet, white, and rose. 

Morning- glor^', fl^omcea purpurea J — well-known plant of much 
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beauty and great Tariety ; flowers variously colored, but blue prevail 
ing:; more or less stri])e(l aiid iriargrined with white. 

Balloon vine, fCardmpenmtm halicacabmn.J — A free-growing plant 
climbinft' by tendrils; ckiefly ornaaiental on account of its inflated pods, 
wbich give to it its coniiTion name: 

, CalavipcUs miba\—A pliint of rapid extension; folinge tbiu and 
scattered; vnluable for partial shading; flowers tubular, ovange-eolored* 

Lajylior^pornncm fxandem. — Equal to the cobiJea in raptdity of fiTowthj 
and valuable vdiere a large surface is to be covered in a short time. 

MaiminflialkiTclayana.—A^iWAXMiAm^^ gr{icefiil'f?rowing plant, with 
trumpet flowers of various colors j the white variety very delicately 
beautiful. 

Thunbergia alafa, — In.rich soils this will mnke a good display ; on dry, 
light soils it burns outin dry weather; flowers orange, white, and yellow^ 
with dai*k edge. 
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'An approximate exhibit of tlie extent, prof?ress, aiu.1 other pcculiari- 
ties counccted with grape culture and wine production liaij beei) aloiig- 
felt waut. Many vasuo and h}03e statements, with rerercncc to extent 
of hind planted, and amount of crop, have been put. in circukition. 

Bqnally unsatisfactory and contlicting 0])ini(>uis arc hchl as to the com- 
parative value of certain .soilw and locationf^, the best varietiet;i of the 
truit, and the adaptability of certain kinds to particular ^soils^ climates, 
and localities. 

With a view to the collection of statistical information, copies of a 
circular containing the following liKt of questions were ^Ustributed among 
the correspondents of thi^ Department and to the prhicipal grape- 
growers throughout tlie country : 

1. How maiiy acros of vinoynrcl in 5'oiTr county? 

2. llow many acres actually in Lcuiin<^ ? 

3. Huvv ninny tons of prapors were pvodiicnd tbe prosenl; f^oason 5 

4. How many pounds were 6oi(.1 or slnpped for tabhi nao? 

5. Haw mrmy gMUons of wine wcro n.iinnfactnrod? 

6. What variety Ls most popular ua a tabic fruit? 

7. What validly Is in bi|:i^'l.iost rcpiire as a wino gvapo? 

8. What vavif ty is principally ^xownl 

9. What variety ^*'ivevS Uie lieaviesl iniiat on the m^m pcalo? 

10. What varieties^ arc most subject to leaf di.st^ases, and to what cxtiut arc tboy injured 1 

H. What viiriotics avo most snbjvu'.t to rot, njid to what extent? 

J^i, What offi^cl has shelter oi jVrutccUon, of any kind, in preventing kaf diseases ? 

l \, Wliat offect luts .soil in rofer<Micn to lutln the berry? 

14. What Roiift, chemically conyidercuJ, arc niowt favorable tohraUli and vifror of plant, and 
perfection of fruit? ^ 

15. What effoct« bavebc<*n observed from mocbanical coiiditionsof soils, such afi draining, 
subsoilinp;. and other cultural opcraiions / 

](). What effect hiiH elevation npcm tlie hoalth of the vine ? Give rcsnks of observations, 
and opinion as to the proper lieit>ht above valleys. 

17. Has any variety of the forrifxu prapo proved rcmnnerafivc in vineyard enUuro? 

38. What is the eflWt of .summer priminEj, and what method of winter pruninp^ is best? 

11). Whatis the avertigo cost per acre of a vineyard ihrco ycavrt old, exclubivo of iho value 
of the land? 

21), AvoraffO yield per acre 7 

21. Hcivv many ffallons of wine per aen^ on an avera$:^o of five years ? 
23. What insects aio most injnrioua to the vino, and what is the extent of the injury, and 
\vlittt rernedies have proved cfUcicjiL? 

The colhitcd infonnation {rorn these returns is here vrith presented. It 
is fragmentary, furnishing only contributions toward a complete col- 
lection of vhieyard 8tatisti(!s ; but perhaps as lull as could be expected, 
from the difficulty of obtaining' accurate nggre;>;ates of iigures never 
oflicialiy collected either l>y national or State authorities^ and the neces- 
sity of depending maiuly upon prof()s$ional vineyardists instead of oni 
regular coi'])^ of correspondents?. JMore complete retarns may be obtained 
hereafter. 

From yorne States the reports are meager^ and California^ the heaviest 
producer of all, is not represented. It was confcjidei'cd exi)edient5 how- 
ever^ to inckide all that have been received, even to those States where 
only one county has sent returns. The annexed table embraces the an- 
swers to questions 1, 2, 3^ 4, 5, 19, 20, and 21 : 
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COXXECTICUT. 
nartforcl., 



OEOKGIA. 



HaberHhain. 
Kowtoa — 



Total . 



INDIANA. 



Jnckaon...-, 

Madiv'on 
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Tiirk 

Poiter 
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Scott 

ftpeDcer.-.,. 

Vigo 

Wijyno 



Total , 



IOWA. 



Dallas — , 
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I j' n D • 

MxUibvW 
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Polk 

Vaji Barea.. 
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ILLINOIS. 



Adams 

Alexander. 

Carroll 

CbtttHpagDo . 
CiiDioft..--., 
Coleii 

DeAVitt 

Edwnrdij .... 

E'iffar. 

Effingham.., 
Fuyiitro ... 

Grtena 

Haticock 

IltTtV 

JrotnTow..-.. 

Jt?r s^y 

Knox 



Anstccrs to questions 1, 2, 3, 4^ 5, 19, 20, 2K 
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'tProm wllcl grapes. 
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Answers to questions 3,2, 3, 4, 5, iO, JiO, 



ILLINOIS-Oont'd. 



Lee - — 

iiOgan 

Macon 

MacoupiE 

Slation 

McDonough-. 
McHeury .... 

McLean 

Jtlorcer 

Monroe 

Montgomery 

Pop 6 , 

Boek Island-. 

Scott ..... 

Shelby 

Tazewell 

Wnrron 

Woodford.--. 



Total ■ 

KANSAS. 
Lonven worth.--., 



KENTUCKY. 
JelTci'son 



MASSACHUSETTS. 



Norfolk ... 
MiddUsox . 



Total. 



MICHIGAN. 
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3:\ 000 



POO 
IM 
, OO i) 
]0R 
l{:a 
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221 912 



1,000 



1,000 



2, 000 



2,000 



l.C/.-r 



2:^0 

(ioO 
lUJO 



noo 

21/0 
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300 
200 
0;"0 



7, 2G0 



if3C0 



^J.OOO 



:vl(;0 



400 



KIL'7 



1, Th:) 



fo 



11,000 
400 

(}0 

r>\) 

100 



107 



o; 00.) 
"4^666 



^, 000 

(J. (HJO 



i5, coo 



6, 500 



4,000 
(J, 000 
500 



01,300 



000 



1.500 



7, OCO 



7, 000 



$27o 



COO 



rjoo 



0 

"J 



i^o- 21. 



200 



200 



300 



000 



5o0 
400 



2,500 



450 



250 



700 



700 



7, 000 
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Answers to questions 1, 3, 3, 4, 5, 19, 20, 21— Continued. 





Acres in each county. 


.9 


Tons produced. 


o 

in 

»a 

a 
zs 
o 


o 

1 

in 

1 


Average cost per acre. 


1 

§ 

o 
P4 

o 
u 

CP 

a 

«D 

rt 

(y 

< 


1 

% 

o 

y 
c3 

a 

o 


1 

> . 

e£ TO 
So 






3. 


4. 




19. 


'20. 


CO. 


21. 


MISSOURI Cont'd 


14 

25 
375 

26 

15J 
lOO 
7 

20 
20 
10 
105 
20 


5 

12 
90 

8 

i 

8 
10 

8 

fin 

10 






m 

3 500 

a SCO 

1 ft.' fj 


$:375 

150 
400 
130 
350 
450 

rjo 

6.0 
500 




12, GOO 






24 
135 




200 
C50 


200 




62 GOO 


6,500 


















10 




50 
781 
800 

50 


OvU. 


D,-UUlf 






500 
14, OCO 
4, 000 
1, 0^0 






IH 
8 




3, OCO- 






















500 
90 














25 




















1. 5uei 


944i 


D44i 


247, 000 


122,916 


4, 540 


2, 200 


34,000 


1,450 


NEW JERSEY 
Siirlinfftrbti _ 


50 


40 
















NEW YORK 














3 

1, 000 
90 
240 
1,500 
300 
4. 000 
250 
90 


350 

55 
1,000 
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' 2G0 


3 

700 
30 
125 


3 

800, COO 
1 f\ nnn 

4.D, vUU 

160, 000 














ao.Oij'o 

4,000 


$275 


5.000 




350 








140 
250 
300 
400 
290 
75 


6, 000 

4, 500 
1,500 
6, 000 

5, 000 
4, 000 




500 








200 
6. 000 
250 
30 


300, COO 
I ton 000 
40.1, 000 


5, 000 
200, COO 
4, OCO 




, 4 50 
500 














Total 




7, 473 


A *3Si'7 
fl, OOl 


7. 338 


flu, uuo 




1,730 


32, 000 






NORTH CAROLINA. 












4 nnn 

1, 000 




700 








200 












450 
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200 








5,000 


40 


7G0 




450 


OHIO. 

A oT^I jiTi fi • 










50 


10 








$200 
300 
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17 1^ 111 111 hi n ti A 








4, 000 
2,500 






{ 'n vaHf >frft 


5, 600 

20 
2,000 
150 
J, 200 
20 
40 
192 
35 
75 
35 
3 
400 
50 
25 
20 


4, 000 

33 

if Ow 

23 
1,200 
20 
30 
4S 
23 
25 
12 


4, 200 


4 fion onn 


300, 000 






T^fc> 1 ituu n T*tJi 










1,500 


200 
200 
300 
500 
4l]0 
400 
300 
300 
400 
150 
100 
185 


3, 000 

4, 000 




300 
300 
on 


T4^r\lr'flp1H 


£0 


19 nnn 




T-T u m i 1 1 < in 
















T 111 flpC*TUrf^Tl 


13 




1,500 








4,000 




300 








2, 000 
1,000 


320 




30 
20 




6, ono 

4, 000 
1,650 


















200 
150 




300 
50 
35 
10 






25, 000 
1, COO 
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100 


94 
450 
200 




300 
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250 
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5 






400 
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Answers to queslions 1, 2, 3, 4, 5, 19, 20, 21— Continued. 





Acres in each county. 


Acres in bearing. 


Tons produced. 


Pounds sold. 


Gallons manufactured. 


Average cost per aero. 


CO 

a 

0 

P4 

tQ 

a 


Average per acre, gallous. 


Gallons of wine, average 
of five years. 


1. 


2. 


3. 


4. 




10. 


20. 


20. 




OHIO— Cont'd. 


10 
54 

85 

10069 


a 

33 
55 


JH 

13 

20 




445 
4ti5 


$350 












2, 000 

3, 2(J0 




150 
100 




1, 700 


125 








7, 387 


4. 330^ 


4,813, 700 


381,012 


5, 470 


31, 3:^0 


l.fKlO [ 3,505 


PENKSYLVANIA. 


28 
15 
1,000 
10 
28 
10 


18 
8 

550 
5 
25 




2, 500 
















100 
34, 000 




'"3,' 600" 




"260 




1,000 


1, 4U0, 000 














115 1 3,()'.10 
























1 






] , 091 


612 


1, 030 




'w inn 


420 1 6, 0^)0 
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SOUTH CAROI/INA. 




400 
100 


400 
75 












150 


150 
400 




50 
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}flOO 


2, 01)0 


Total 






500 


475 


50 




1,01)0 




2. 000 


J 50 
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X JiijMSiiiboJltJD. 
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10 
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28 


13 















































The returns to questions 6, 7, 8, 9, 10, 11^ 13, 13, 15, 10, 17, 18, and 
22, are in substance as follows : 

Question 6. What varieties are Quost poptilar as table fruit f — Arkansas: 
*Catawba, Delaware. — Connecticut: Concord, Delaware-— Delaware: 
Concord.— Georgia : Herbeniont, Scupperiiong\— Illinois : Concord, Del- 
aware, Catawba, lona, Hartford rroliftc, Isabella^ Diana. — Indiana: 
Concord, Catawba, Delaware, Hartford Pi'olific, Isabella, Diana, — Iowa: 
Concord, Delaware, Hartford Prolific, Clinton ^ Ore veliu}>\ — Kentucky; 
Concord, Ives, Delaware. — Kansas: Delaware. — Missouri : Concord, Ca- 
tawba, Delaware, Hartford Prolific, Isabella, Diana, Toua.— Minnesota; 
Delaware. — Michigan: Concord, Delaware. — Massachusetts : Concord, 
Delaware.— New Jersey : Concord, Isabella, Delaware. — North Caroli)ia: 
Scuppernong, Catawba. — ^New York : Delaware, lona, Catawba, Isabella, 
Concord, Salem, Diana, Adirondack, Hartford Prolific, llebecca, Max^ 



^ The varieties are named in order according to thoir estimated value. 
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atlUYiiy. — Ohio : CoiicorcL Catawba, Dela^ya^e, Isabella, lona, Eogers^s 
]sro. ii5. — Pennsylvania: Concord, Isabella, Catawba, lona, Hartford 
Prolific, Diana, Israclia. — South Carolina; Scnppernong, Oafcav/ba, Isa- 
bella, Lenoir. — ^Tennessee : Catawba, Isabella, Concord. 

Question 7. What varieties are in highest reputG as ivine gmjyes f — Con- 
necticut: Delaware, Concord. — Georgia: Scuppernong, — ^Illinois : Con- 
cord, j^orton'y Virginia, Catawba, Clinton, Delaware, Ives, lona, Hart- 
ford Prolific, Ilerbcmont. — Indiana: Catawba, Delaware, Ives, Con- 
cord, iforton's Virginia, Isabella, lona, Clinton. — Iowa ; Concord, Dela- 
ware, Clinton, Catawba, Korton's Virginia, Eogers^s '^o. 4.^ — ^Kentncky : 
Catawba, (in old vineyards,) Ives, Delaware. — Kansas: Delavi^are. — Mis- 
souri: ]S^orton^s Virginia, Concord, Catawba, Delaware, Hcrbeinont, 
Clinton, Ives. — Minnesota : Concord. — Michigan : Delaware, Concord.— 
Massachusetts : Concord, Delaware. — Kew Jersey : Deiawarc, Clinton.— 
IsTorth Carolina: Scuppernong. — ^NewYork: Delaware, lona, Catawba, 
Isabella, Concord, Cliutou, Oporto. — Ohio: Catawba, Delaware, Con- 
cord, Ives, Norton's Virginia, Clinton. — Pennsylvania: Catawba, Del- 
aware, Isabella, Concord, Clinton, lona, Ives. — South Carolina: Scup- 
pernong, Clinton.. — Tennessee: Maury, Maucli.-r-Wisconsin : Isabella, 
Catawba, 

Question 8. What varieties are 'jyrindimlly groivn ? — ArkaiLsas : Ca- 
tawba, Concord, — Connecticut: Hartford Prolific, Concord. — Delaware: 
Concord, — Georgia: ScuppernoDg.— Illinois: Coiicord, Catawba, Clin- 
ton, Hartford Prolific, Delaware, Norton's Virginia, Isabella, Herbe- 
mont, lonji, Diana, Ives. — ^Indiana : Concord, Catawba, Isabella, Dela- 
ware, Ives, Norton's Virginia, Clinton, Diana, Hartford Prolific, lona.— 
Iowa: Concord, Chnton, Norton\s Virginia, Catawba, Rogers's No. 4, 
Delaware. — Kentucky, (old vineyards,) Catawba; (nevr vi!S.eyards,) Ives, 
Concord, Delaware, Diana, Norton's Virginia. — Kansas:' Concord.— 
Missouri : Concord, Norton's Virginia, Catawba, Deiawarc, Clinton, 
Herbemont, Isabella, lona. — Minnesota: Concord, Northern Musca- 
dine.— Michigan : Concord. — Massachusetts: Concord. — New Jersey: 
Concord, Isabella, — North Carolina: Scuppernong. — New York: Isa- 
bella, Delaware, Concord, Catawba, Diana, lona, Clinton, Salem, Hart- 
ford Prolific. — Ohio : Catawba, Concord, Isabella, Delaware, Ives, Nor- 
ton's Virginia, Clinton, Hartford Prolific, Diana.. — Pennsylvania: Con- 
cord, Isabella, Catawba, lona, Diana, Hartford Prolific, Clinton, Crev- 
eling.— South Carolina: Scuppernong, Catawba.— Tennessee : Cataw- 
ba. — ^Wisconsin : Concord, Delaware. 

Question 9. What varieties' give the heaviest must on the sugar sealef— 
Connecticut : Delaware.— Georgia : Pauline, (98,) Herbemont, (93,) Ca- 
tawba, (85,)Scuppernong, (70.)— Illinois: Delaware, Norton's Virginia, 
Catawba, Kulander, Concord, Herbemont, Clinton— Indiana : Catawba, 
Delaware, Ives, Concord. — lowar Delaware, Norton's Virginia, Catawba, 
Concord, Clinton.— Kentucky : Norton's Virginia.— Kansas : Delaware- 
Missouri: Norton's Virginia, Deiawarc, Concord, Catawba.— Minnesota: 
Delaware, lona,— Michigan : Delaware. — Massachusetts : Delaware, Chn- 
ton, Concord.— North Carolina: Scuppernong.— New York: , Delaware, 
(103,) lona, (101,) Diana, Clinton.— Oliio : Deiawarc, (110,) Catawba, (95,) 
Norton's Virginia, (98,) Concord, (81.)— Pennsylvania : Delaware, (100,) 
lona, (100,) Isabella, Catawba.— South Carohna: Catav^ba, PauUne. 

Qiiestion 10. What varieties are most s ubject to leaf diseases y and to what 
extent are they inyitred .^—Arkansas : Isabella, badly ; Concord, slightly.— 
Connecticut: AM varieties more or less exce})t Ives, — Georgiii: Paulino, 
Herbemont, and all the varieties or the Yiih 7^a6r?L6Y'ft.— IKinois: Ca- 
tawba, Delaware, CUuton, Isabellr*, Kebeccji, JMaisn, fona,Ivci5, Hartford 
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ProlinCj Maxatawiiy, Israella, Creveling.— Indiana : Catav^ba, Delaware, 
Isabella, Ouyabogay lona, Israella, Concord, Diana.— Iowa: Clinton, Ca- 
tawba, Diana, Isabella^ Eogers's Hybrids^ Allen's Hybrid, Ion a.— Ken- 
tucky : Eogers's Hybrids, Delaware, Clinton, Tokalon, and all varieties if 
X}raned in summer Kansas : Delaware, Catawba ; about three- tentli8.— 
Missouri : Catawba, Delaware, IsabelUij lona, Clinton-— Miciiigan : Isa- 
bella^ lona^ Israella. — Massaelmsetts : Delaware, Crcvelingj Israella, 
Diana Hamburg; Creveling, four- tenths to five-ten tlis,— New Jersey: 
Delav/are, Creveling, Rebecca, lona, Diana, AIlcn'8 Hybrid, Maxataw- 
nj'.— Kew York. — Delaware, iive-tentbs j Adirondack, four-tenths; Wal- 
ter, three-tenths ; AUen^s Hybrid, three-tenths; Lsabella, two-tenths j 
Ooneord, one-tenth ; Diana, one-tenth ; Eebccca, one-tenth : lona, one- 
tenth ; Israella, one-tenth. — Ohio : Catawba, Dehiware, lona, Isabella, 
four-tenths to live-tenths ; Rogers's ITos. 3, 4, lo, three- tenths to five- 
tenths; AUen^s Hybrid, four-tenths; Israelhij three-tenths; Clinton, 
lona, Diana, one-tenth to three-tenths. Always most injurious to 
plants that are overloaded with fruit; i)revents ripening of vrood, and 
weakens the vitality of the plant. — Pennsylvani^i : All varieties are sub- 
ject to leaf blight, sometimes to the extent of seven-tenths of the foli- 
age, except Concord, Hartford Prolific, and ^i'orthern Muscadine. — 
South Cai'olina: Catawba, Isabella. — Tennessee : LsabelSii, very badly. — 
Wisconsin: Little or no disease. 

Question 11. What varieties are most sulject to rot^ (ind to what extent? — 
i?Lrkansas: Clinton, Isabella. — Connecticut: Diana. — Georgia: Catawba, 
Isabella, six-tenths. — Illinois: Catawba, seven-tenths to entire; Isabella, 
five-tenths to eight-tenths ; Clinton, four-tenths to six- tenths ; Creveling, 
five-tenths to seven-tenths; Diana^ five-tenths; Taylor's Bullet, three- 
tenths; Tokalon, three-tenths; lona, four-tenths; Rebecca, three- tenths; 
Concord cracks.— Indiana: Cataw^ba, three-tenths to eight-tenths ; Isa- 
bella, three-tenths to' eight-tenths ; Diana, three-tenths to five-teiiths ; 
.Concord^ two- tenths, — Iowa: Catawba, five-tenths to eight-tentlis; Diana, 
four-tenths ; Isabella and Clinton, three-tenths ; Concord, one-tenth. — 
Kentucky: Rogers's Hybrids, lona, Catawba. — Kansas: Catawba rots 
badly in wet seasons.— Missouri : Catawba, Isabel hi, lona, Tokalon. — 
Micdiigan : Catawba, Isabella. — Massachusetts: Diana; very little in 
other varieties. — K"ew Jersey: Isabella; in w^et locations only. — JiT^orth 
Carolina: Catawba. — New York : Catawba, thi^eC' tenths to four-tenths; 
Concord, one-tenth to two-tenths ; Diana and Delaware on low, alluvial 
lands are subject to rot to a great extent. — Ohio: Catawba, three-tenths 
to eight-tenths ; isabella, three-tenths to six-tenths ; Israella, three-tenths; 
Diana and Io]uip three-tenths; Concord^ one-te^ith to three-tenths. — 
Pennsylvania: Catav/ba and Isabella, very badly, frequently to the 
extent of eight-tenths. — Soutli Carolina : Catawba, Warren. — ^Tennessee : 
Isabella and Catawba, very badly after bearing two or three crops ot 
fruit — Wisconmn : Allen^s Hybrid, throe-tenths^ 

Question 12, What effect has shelter or protection^ of any Icindj in pre- 
i^ervting leaf diseases f — Arkansas : Saunders's slieltered trellis effectually 
prevents leaf diseases. — Connecticut: Very little effect. — Georgia: 
Always fair when grown in trees.— Illinois : Pavorable wherever tried; 
even slightly-covered trelhs insures against mildew ; protection will insure 
lair crops in the most uniuvorable seasons. — Indiana : BGuelicial where 
tried,— Iowa: Good where it has been tried. — Kentucky; A beneficial 
effect to all tender-leaved varieties.— Missouri : Where tried has exerteO 
a lavorable influence.— Massachu setts : Benciicial by increasing the 
tein])erature.— New York : Favorable where it does not ]>revent a free 
circulation of air.-— Ohio: Vines trained agairAtbuildiugB aud on covered 
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trellises are free from leaf diseases; instances are kno-wn of snccessfiil 
culture of vmcertaiii varieties under slielter, suecessive crops tor tkirteen 
years having been raised. — Soutli Carolina: Most excellent effect; i)re- 
Vents leaf diseases.— Tennessee : Vines protected ])j projecting eaves or 
copings ahvays do wclL 

Questimi 13. What effect lias soil in refereiiee to rot in the herry f— Eli- 
nois: Low, wet soils almost Invariably produce rot in the berry; rich 
lands also seem to induce rot in the beny.^ — Indiana: Wet and rich soils 
are the prevailing causes of rot in the berry.— Iowa : Undrained clay 
soils cause rot. — Kentucky : Stilf, retentive subsoils, keeping water near 
the suriace, produce rot. — Kansas : Very rich soils cause rot in the 
^ape. — Missouri : Rot in the berries is ver^^ rare, and is seen on rich or 
heavy clay soils only. — Massachusetts: Not liable to rot on dry soils.— 
Nfew Jersey : In wet seasons and on wet soils we have mt in the berries.— 
Forth Carolina : The rot is frequently disastrous on rich or retentive 
soils.— New York : Only on low grounds and wet subsoils. — ^Ohio : Heavy 
wet soils are extremely permcious, and thought to be the pinmafy cause 
of rot; drained soils, even clays, are almost entirely exempts— Pennsyl- 
vania: The rot is most destructive on undrained, heaA^ clays, but is 
also induced by over-manuring and enricMng the soil. — South CaroliEa: 
We seldom escape rot in the berries, on heavy, damp soila 

Question 14. What soils^ chemicalhj comideredj are most favorG^h to 
health and vigor ofplan% and perfection of frwit f— Arkansas : A reddish 
clay soil, intermingled with sand, is the most congenial, so far as exj^ri- 
ence confirms ; on pure clays the crop has failed. — Connecticut: A good 
depth of limy, loamy soil is best. — G-eorgia: Soils containing alkaline 
phosphates, and considerable humus, are most productive, and maintain 
healthy plants.— Illinois : SOicious and' calcareous soils are well suited; 
also gravelly clay soils, if somewhat rolling on the surface; clay subsoils 
are very good, if not too wet ; especially so if they contain some iroa aad 
lime, — Indiana : Grapes do w^ell on clays if properly drained and iitfiied; 
also very fairly on gravelly and sandy soils when properly worked.— 
Iowa : The vines seem to do equally well either on silicious, calcareoaSj 
or gravelly soils, where the last is not too poor or light. Shales are very 
good. Clayey soils produce the richest fruit, but sandy soils the greatest 
amount of vine. — Kentucky : Soils conta;ining much oxide of iron seen 
to favor the rot. — Kansas : A sandy clay soil is best for grapes. — Mis- 
souri: The most favorable soils are tiioseof a silicious aiid calcareous 
nature, containing magnesian limestone, witli potash and phosphates; 
elay soils are very good, but they mu^ be dmined. — ^MidbLig^u ; The 
earliest and sweetest fruit is produced on elay goils, but sandy soils give 
the largest and best-looking fruit. — ^IMassackusetts : Where the gromng 
season is short, a diy sandy soil is preferable. — North Caax^lina: A light 
sandy loam gives best results. — ^New York: Oalcareous and alumiuous 
soils abounding in phosphates ; shaly soils always good.— fOhio ; 
Oalcareous and aluminous soils, well dmined; also rotten shales.— Penn- 
sylvania : Calcareous soils in combination with imn ; shaly and silicious 
soils are very well adapted. — South 'Carolina : The varieties of Vi^B 
estimlis prefer silicious soils ; the varieties of 'Htis vTdpi^m^ those of ah 
aluminous character ; and the varieties of Vitis rotundifoUa do equally 
well in either ; as a general rule, light soils ai^ best if supplied with limB 
and potash.— Wisconsin : A loose lime^one soil is perhaps the most 
favorable ; sandy clay soils are also good, but very stiC clays are not so 
profitable. 

Question 15. What effects Imve been observed from meclmmml coniitiom 
of soils J sucji as draining^ siibsoiling, and other ciUtural oper^itionsf--' 
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Arkansas: Siibsoiling and trenching' show marked results for good.— 
Gomiecticut: Draining is indispensable in order to get the grape to grow 
in originally wet soils.—Illin^^ Draining^ trenching, and good culture 
are nece^ssary ; the soil shmild be well pulverized and manipulated before 
planting,— Indiana: Draining seems indispensable in most soils; sub- 
soiling and good culture generally are always attended with marked 
results,— Iowa: Deep plowing, in conjunction with draining and subsoil- 
iilg, prevents rot to a very great extent.— Kentucky : Draining and sub^ 
soihng pay well— Kansas : We tincl the best results on drained soils, and 
shallow after-culture.— Missouri : The yield of fruit is largely increased 
by draining, trenching, and subsoiling.— Massachusetts : Drainhig is 
useful. — North OaroUna: Tlic products arc greatly improved by in^oper 
stirring and culture of the soil.— New York : Draining and subsoiling 
are of essential benefit, maldng tlie growth more certain, and ]>reventing 
injury from drought,— Ohio : Very dry soils arc vastly unproved by 
trenching; draining is indispensable in stilf clays, and subsoiling tavor- 
able; good clean culture will always be attended by best crops.— Penn- 
' Sjivania: Under draining is always attended with good results in tena- 
clous soils. — South Carolina: Draining is absolutely necessary in clay 
soils; subsoiling is useful in aluminous lands, but of no use in silicious 
soils.— Tennessee : Draining and deep culture, esi3ecially on poor soils, 
are of great benefit. — Wisconsin : Deep culture is necessary in dry 
summers. 

Qvestion 16, What effect Jim elevation iipon the health of the vine f Oim 
results of ohservafiom^ and opinion as to the proper height above valleys.'^ 
jStrkansas: Other things being appropriate, we prefer low situaticms, 
becaiise they are sheltered from heavy storms.^ — Connecticut : No difier- 
ence if the ground is dry in the valleys. — Illinois : Elevated rolling lands 
are decidedly the best, but elevation is not so important when" near large 
bodies of water ; near small streams, or in valleys distant trom water, an 
elevation of from one hundred andlilty to two hundred and fiity feet is much 
preferable; very liable to freeze in low grounds. — Indiana: An eleva- 
ted position is always the bestj gi^apes ixi^e healthier, with much less dis- 
position to rot, even in wet seasons.— Iowa: An elevation of tiCty to two 
hundred feet above streama has inwed best. — Kentucky: There is no 
question but that elevated sites are to be prelerred, where the air can 
cireulate freely, and be i)rotected Irom slight trosts. — Kansas: Elevations 
of fifty to one hundred feet above valleys, with giounds sloping to the 
south, are the best.— Missouri; Elevations of from three hundred to four 
hundred feet above water-level have ])roved the very best, for health and 
value of products. — Minnesota : The best vines are those cultivated on 
elevations one hundred to two hundred feet above the river. — Massachu- 
setts: Side hills (of no great elevation) with southern slopes are the 
most favorable ; northern slopes and low frosty hollows must be avoided 
here.— North Carolina : The Scuppernong grape does best in low lands, 
hut other varieties succeed only on elevations; on the mountain sides, 
where we are exempt from occasional late and early frosts, failure has 
never been known ; in low valleys they are destroyed by blight and 
rot.— New York : Our best vineyards are on considerable elevati ons, from 
fifty to four hundred ieet above tlie valley. On these high landB we are 
not subject to early frosts in autumn, and the vine is healthier generally 
than in low grounds.— Ohio: Elevations are considered good^ but opin- 
ions differ as to height; some prefer being within range of logs; .fifty to 
three hundred feet above creeks and small streams exempts trom early 
iiill frosts, and vineyards are generally more healthy; where there are 
large bodies of water, elevation seems of but httle consequence.— Penn- 
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sylvania : Jillevatioiis of from two luindred to four liundred feet are safer 
in early and late irosta, and both the fruit and the vines are superior to 
the production of low grounds. — South Carolina : The best gTape region 
is that above the frost-belt on the mountain slopes; this is clearly indi^ 
cated by the fact that a diseased grape leaf or berry has never been seen 
on these elevated lands. — Tennessee : We find decidedly the best grapes 
on elevated positions.— Wisconsin : Elevations are subject to destructive 
wind-storms. 

Qtiestion 17. Has miy variety of ilie foreign grape proved reimmerative in 
vineyard culture f — The returns uniformly express a negative answer to 
this question. 

Question 18. What is the effect of summer pruning^ and ichat metlwd of 
tvinter jmming is hest ? — ^Arkansas : Judicious summer pruning assists in 
developing the fruit; any system of renewal is good for winter pruning.— 
Oounecticut : Vines that arc allovred to run all summer mthout prunmg 
invariably yield large crops. — Delaware: When summer pruning is judi- 
ciously performed, it has a tendency to increase the quantity and quality 
of the fruit, and also tends to promote maturity of growth. — Georgia: 
We find summer pruning injurious. — Illinois: All known methods of 
pruning are more or less practiced. Summer pruning is considered hurt- 
tuly according to its severity. Oases are cited of severe summer pruning 
causing a loss of half of the crop. — Indiana : Summer pruning should be 
limited; it is injurious if severe. All methods of renewal and spur 
methods of winter pruning are practiced, — Iowa: Summer pruning is 
injurious, if it involves the removal of much of the foliage- A moderate 
pinching of the points of fruiting slioots checks growth and improves 
the fruit. The renewal and other sj^stems of winter i)runing are prac- 
ticed, — Kentucky : On the whole, summer i)runingis considered injurious, 
and should be abandoned. — Kansas : Summer pruning should be strictly 
confined to pinching out the points of shootS;, and liot removing them 
entirely. — ^Missouri : Summer pruning is practiced to a moderate extent. 
The winter pruning talics place in November. All modes are practiced.— 
Michigan: Summer pruning is deemed hurtful when carried to any con- 
siderable extent. Tlie winter pruning is on the renewal system. — Massa- 
chusetts : Very little summer pruning. Winter pruning on the spur 
system.— I^Torth Carolina : Summer pruning severely injui'es^ and some- 
times kills the vine in this locality.— Few York: Summer pruning is 
injtmous, except so far as to check the growth of rampant shoots, or 
remove superfluous wood. All systems of winter pruning are practiced, 
but the renewal mode is preferred.— Ohio : Summer pruning is injurious 
as an unqualified system^ but is favorable to the extent of removing 
superfluous buds, and checking over luxuriant growth. Many systems of 
winter pruning are practiced, but the renewal sj'stem is preiiirred. The 
system of horizontal arins with spurs has resiilted in comparative fail- 
ure.— Pennsylvania : Moderate summer pinching is favorable to increase 
in the size of fruit; but is likely to increase the present at the expense of 
subsequent crops. Winter pruning is varied, both the renewal and the 
spur system in various modifications being i)racticed.— South Carolina; 
Summer pruning is not practiced. The renewal system has been adopted 
in winter pruning.— Tennessee : JN'o summer pruning done. — Wisconsm : 
Summer pruning is found to be beneficial when done with judgment. 
Winter pruning is done in j^Tovember. 

Question 22. What imects are most injuHous to the vine^ and lohat is the 
extent of the injimj; and what remedies have proved Arkansas: 
The leaf roller is somewhat troublesome on all varieties, except the Scup- 
ioernong and Clinton.— Connecticut : The thrips is sometimes very in- 
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iurious. — Delaware : A small curculio^ the name of vvlucli lias not. been 
determined^j is very destractive. — Georgia: K'o trouble from insects. — 
Uliiiois: The leaf folder^ tlirips„ borer^ and cnrcnlio arc occasianallj^ 
found in TineyardB. Sliaking ajid Iiand-picking are tlio only Icnown 
remedies for the last named. — ^Indiana: Insects are not troubleaomOj al- 
tliougli rose bugs occasipiially devastate the yonng fruit bunches. — Iowa: 
The leaf roller and tliriiiui are the principa] insect enemies. Qlie lirst named 
can be destroyed by dusting with hellebore powder. — Kansas : The tlirips 
is sometimes seen, but not to any great extent. — Migsonii : Tlie rose bug;, 
thripSj and some other insects are to be seen^ but not to any great 
extent.— Minnesota : No hijury from insects. — Massachusetts : ' Bose'bugs 
are troublesome. — ^^ew Jersey: liose bugs sometimes destroy the 
crops. — ^S"orth Carolina: The Scuppernong grape is exempt from ail 
insect enemies 5 other Tarieties are sometiuies injured. — l^ew York: 
The grape beetle, thripSj rose-bug^ and catorinDar appear.. Whale-oil 
soap and dusting Avith lime are good preventives. — Ohio: A worm 
that eats its way from one berry to another does considerable iujuiy. 
The thrips is most destructive npon thin and sinooth-]eaved varieties. 
They have been prevented by washing the vines with a mixture of soft- 
soap and sulphur in the fall, after the decay of tLe foliage; also by 
iumigating with tobacco smoke 011 their first ai)pearance. Lime and 
sulphur sprinkled on the leaves arc also effective. The rose bug, steel- 
blue beetle, and curculio are occasionally troublesome. — Pennsylvania: 
Various insects make their appearance, but none of them are very in- 
jurious, excei)t the thrips in some dry season. — South Carolina : The 
thrips is occasionally troublesome. — Tennessee: l^o insect of any mo- 
ment. — Wisconsin: The thrips to a small extent. 
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According to the above reports, tlie most popular varioties for table use 
are, 1st, Concord ; 2d, Delaware ; and, 3d, Catawba. Those iu highest 
repute for \raie, arc, lat, Delaware ; 2d, Concord ; 3a, Catawba and Bcup- 
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pemong in tlie southern States. The Tarieties principally grown are 
the Concord and Catawba, but the newer varieties are rapidly being dis- 
seminatcd, and their respective merits will be tested in a few years. On 
the must scale the Delaware shows the greatest uniform amount of 
sugar, next the lona ; the Catawba and I^orton's Virginia are also 
favorably mentioned in this respect. 

In regard to mildew and other leaf diseases, no variety appears to be 
entirely exemptj Concord, Ives, Hartford Prolific, aud Northern Musca- 
dine appear to suflter the least, and it is probably owing to this exemp- 
tion from severe leaf injury that these varieties are so prominent. 

Kot in the berry is almost as universal as leaf blights, nearly all the 
varieties being liable under certain conditions. If any exceptions are 
made they refer to the family of summer grapes, the cultivated varieties 
of which are the Elsinboro, Norton's Virginia, Lenoir, Cunningham, 
Herbemont, &c.j these appear to be noted for their freedom from rot 
Old vines are also more generally liable to rot than those in young planta- 
tions. 

Shelter from dews and other atmospheric changes is considered advan- 
tageous in modifying leaf diseases. It has long been observed that ^ines 
growing under the partial protection of the overhanging eaves of a 
building, also those allowed to ramify unmolested on the branches of 
trees, are generally exempt from injury. Covered trellises seem to*^ 
exert a similar influence. 

The elect of soil with reference to rot in the berry seems to be very 
•decided. Soils that retain water, as undrained clays, are very likely 
to rot the fruit of grapes, more especially when the plants are over four 
or five years old. Very rich bottom lands are also conducive to 
this disease. Wet seasons are more fatal than dry on any soil; the 
primary cause appearing to be an excess of water in the soil. 

Tlic chemical constitution of the soil does not seem to exert any very 
marked intluence on the growth of the vine; clayey soils produce the 
richest &uit, as also the CArliest ripe; the latter, however, depending 
upon the moisture of the season ; success evidently depends rather upon 
its physical qualities. The conviction is gradually gaining ground that 
all grape soils should be artiiicially drained, unless they actually rest on 
an extremely porous strata j deep culture, or rather deep preparation of 
the ground, is also strongly recommended in connection with draining, 
the two operations being of much benefit only when simultaneously per- 
formed; drainingbeing of little value unless the soil is deeply cultivated, 
and deep culture of but little va;lue unless the land is drained. 

The ^ect of elevation upon the health of the vine is considered as 
favorable; the reports aore nearly unanimous on this point. Not only 
are high lands more favorably disposed to drainage facilities, but the 
greater immunity from late spring and early faU frosts is of vast import- 
ance, Localities contiguoua to large bodies of water are pre-eminently 
favored in this respect, but small streams in sheltered valleys have an 
injurious rather than a ben^ificial influence. 

The returns are entirely unanimous in regard to the failure of the for- 
eign grape in vineyard culture, a fact which should be considered by 
those who are still experimenting with foreign wine grapes east of the 
Eocky Mountains. 

Summer pruning, so far at least as it involves the removal of any 
great amount of foliage, is generally abandoned as injudicious, and tend- 
ing to positive injury. If performed early in the season, and only to the 
extent of piirtially checking the growth of certain shoots, more particu- 
larly those that are bearing fruit, it is beneficial 5 but to remove a quan- 
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tity of healtliy foliage at any iieriocl during the active growtli is certain 
to result in injury. 

The modes of winter iirnning are rather indefinitely described, and 
various modifications of renewal and spur prunuig are' practiced. The 
renewal method seems to have the preference, although it is evident 
that very widely varying practices are included in the term. 

No serious injuries from insects are reported. The thrips is most 
troublesome, but no practical and at the same time effectual mode of 
de^itroymg them h^n been made app£^3?<^iit. 



CULTIVATION OF THE PEANUT. 



Thoiigli the peanut lias been cnltivatecl in Virginia to some extent 
from a remote date, it is only since the war that the croi) ^i^s become of 
primary imi)ortance in the section of the State pecniiarly adapted to its 
production. The greater part of Eastern Virginia was bj/ turns occu- 
pied by both of the eontending armies j and as nearly every ftirmer 
raised peanuts enough for his family, and some to spare, their merits 
be^jame extensively known among the soldiers; so that when the 
armies were disbanded a linowledge of them was carried to every part 
of the country. It is doubtless to this cause, more than to any other, that 
we are to ascribe the extraordinary impulse given to their culture 
within the last few years. So rapid has been its extension that the crop 
of each successive year has b^een threefold greater than that of the year j)re- 
ceding, and at prices fully maintained. The crop of 18C8 in Virginia is 
estimated to have aggregated about three hundred thousand bushels, 
the average price of which was about $2 75 per bushel. Such enormous 
profits in the present depressed condition of our agriculture are well cal- 
culated to keep up the same ratio of increase for 1869, so that the pro- 
dtict might be safely estimated at a million of bushels if it were not that 
many of the new planters have embarked in the business ^^ithout an 
adequate knowledge of the conditions necessary to success. 

The preparation of the soil, however, is shrouded in no mystery^ while 
the subsequent culture is almost as simple and scarcely more expensive 
than that of corn. This may be inferred from the fact that some plant 
ers put as much as a hundred acres in peanuts, and not a few from 
thirty to fifty acres, in addition to other crops. To attain the best suc- 
cess the x^lanter should not be lacking in any one. essential, and in order, 
therefore, to treat the subject intelligently, it will be presented under 
several heads. 

SOIL. 

Any soil that can be put in a friable condition, and kept in that state, 
will produce peanuts ; but that which is best adapted to their growth is 
a light, gray soil^ without being very sandy. The color of the pods 
always partakes of the cc^or of the soil j and as the brightest pods always 
' bring the most money, so the gray land is to be preferred. When 
harvested they are perfectly clean, scarcely a particle of soil adhering 
. to them. Not so with red or chocolate-colored lands. They leave a 
stain on the pods, of which they cannot be divested even by washing— 
a practice frequently resorted to for the purpose ,of getting a iaucy 
article. When taken to market the bright nuts will command from ten 
to fifreen cents more pet bushel than the brown, though equal in all other 
respeGts. The gray soil is therefore to be selected when there is free- 
dom of choice, but the brown soil, when of the right texture, is equally 
productive. 

In choosing a site for planting, reference should be had to the crop of 
the previous year. Peanuts require a clean soilj they will follow any 
hoed crop to advantage, with the exception perhaps of sweet potatoes- 
Corn land is generally preferred. In tide- water Virginia much of the 
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land Vv-^iB licavily marled in former years, and whenever this is the case 
an iii)i>ortant and perhaps the ehief requisite to success has been already 
provided. The peaimt %vill not fruit except on a calcareous soil. The 
viiies u)ay grow with the greatest luxuriance^ covering the whole ground, 
hut in the absence of lime or marl the pods do not fill : they turn out to 
bo nothing more than what is popularly called ^^pops.^^ If, then, the 
land has not been previously marled or limed, it will be necessary to 
ap]>ly say a iiuiidred and fifty bushels of marh or fifty bushels of lime, 
to t.lie aero. The kind of lime chiefly used of late years is burned oyster 
Sii Oils, which maybe had in abundance in all the large towns. It is 
applied in cither of several ways, according to the convenience of the 
]Tf;niter, and with about equally good eifect, If there is any choice, 
spreading broadcast is perhaps the best, to bo done before the land is 
plowed; in which case the quantity should be about fifty bushels to the 
aero. A favorite mode, where a large surface is to be lolanted, is to 
fitrow the lime in the furrow over which the bed is to be raised for plant- 
mg. In this case a. less quantity will answer, by reason of its being 
laoro concentrated — say twenty bushels. Other* ])laiiters, again, who 
at e hurried in their work, spread the lime over the beds after the crop 
l)]autcd, at the rate of about thirty bushels to the acre* Either mode is 
attended with good sueccssj but wherever it is practicable to have a 
choice of land that has been sufficiently marled or limed in former years, 
and preserved by judicious culture, the best results are found to follow, 
in such cases the yield not unfrequently reaches a hundred bushels to 
tho acre. Last year the writer was told by a i)lanter of the highest 
character that on twelve acres of such land as has been just described 
he sold fourteen hundred bushels of nuts of prime quality, besides saving 
an ample sup]3ly for seed. The product ranges from the quantity stated 
down to twenty-iive or thirty bushels to the acre, according to the skill, 
or want of skill, of the jjlanter — a fiiir average of the whole being esti- 
juatcd at fifty bushels. 

Few persons make peanuts part of a regular system of rotation, but 
the pre-eminent success of a gentleman who has followed the plan is 
worthy of special reference. Mr. Henry M. Butts, of Southampton 
County, Virginia, has for years pursued the following course: The lot 
intended for peanuts, say next year, has been seeded in stock peas this 
year, the vines to be j)lowed in some time in September. The vines afford a 
great quantity of vegetable matter, which becomes thoroughly decomposed 
by the time for planting the crop. When the season for planting is at hand, 
the ground is replowed and laid off, and ten bushels of lime and a hun- 
dred and fifty to a hundred and seventy-five pounds of superphosphate 
strewn in the furrows to be ridged over. The year following peanuts 
the land is planted in sweet potatoes, with a liberal dressing of stable 
manure. Tho third year it is laid down in stock peas again, to be fol- 
lowed by peanuts as before, always repeating the lime and superphos- 
phate. The crops of Mr. Butts averaged, one year with another, not less 
than a hundred buahels to the acre. Last year from ten acres he sold 
Ihirteen limidred bushels of prime peanuts, entirely exempt from*=^pops,^^ 
and worth three dollars per bushel. 

CULTIVATION. 

naviiiK selected the ground, it; is to be plowed with a one-horse 
plov/'in March or April to a depth not exceeding four or five inclics. 
The advaiitagcs of s>]uiHot/ culture will bo apparent from the tact that tho 
peduncles continue to penetrate the earth until a firm bed is reached on 
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wbieli to deposit tbonut; and the still further fact of the increased 
facility afforded in harvesting, as will appear when we come to treat 
6f that branch of the subject. 

About the 10th to the 20th of May is the time for planting. If the 
land is thin and needs manuring, open furrows three feet apart, and 
strew in a hundred to a hundred and twenty-five pounds of Pera- 
vian guano, or from a hundred and fifty to two hundred pounds 
of superphosphate of lime. The former is generally used, because 
of the greater certainty of getting a pure article^ but nothing can be 
hetter than the latter when well prepared. The furrow is then to be 
ridged over and the whole surface thrown into three-feet beds, which 
should be reduced to within two or three inches of the general level of 
the field. Then mark off the rows, and at distanees of eighteen inches 
plant two seeds, covering them an inch to an inch and a half deep— not 
more. 

In ten days to two weeks, according to the weather, the young plants 
begin to come up, ^As it is very important to get a goad start, the miss- 
ing hills should be replanted at the earliest moment. It is the custom 
)0f some planters to put an extra quantity of seed in every fourth or fifth 
jowy to furnish plants for tra^aspianting, if needed ; if not needed, 
they can be thinned out. 

As soon as the grass makes its appearance give a light plowing, 
thrawing the earth from the vines, and following with the hoe, thoroughly 
removing all the gTass from the row. Plow again as soon as the grass 
reappears, this time using a double shovel or cultivator, and the hoe as 
before directed. If the season should prove to be very wet, a third 
working may bo necessary^ making nse of the cultivator and hoe again. 

Next comes the time for laying by, the vines having extendi nearly 
half way across the space between the rows. This is done by running 
a mold-board once in the middle between the rows^ and drawing the 
earth up to the rows with the hoe, care being taking not to cover the 
vines and to disturb their position as little as possible, as the fruit will 
now be forming. It will be necessary also to guard against making the 
bed too high. When there is grass in the row it must be pulled up by 
hand. Soon after this the vises will cover the whole gronnd^ and 
repress every other growth, unless it may be a chance weed that escaped 
notice at the former workings 

HAETBSTINC^. i 

4 ..... 

The time for hatvesting the crop is from the 15th to the 30th of Oeto- 
her, immediately after the first frost. When the crop is forward, or 
when it is au object to get a portion of it early in market, the operation 
may he eommenced in the latter part of September; hat the longer the 
vines continue to grow, the greater will be the number of sound pods. 
Select a time when the weather is settled and favorable, and with three- 
pronged hoes loosen the vines along the rows. . Hands follow the digger, 
pull up the vines, shake the dirt from them, and leave them in the same 
place. In dry weather they will be sufficiently cured in two days to be 
shocked. Showery weather, though it may somewhat delay the curing, 
does no injury. 

One of the advantages of shallow culture becomes apparent in harvest- 
ing. When the fruit is deposited only a few inches below the surface, 
the vine is detached from its position with little or no loss; when the 
depth is greater, the stems or pedicels are liable to bo broken off. 

In shocking, provide stakes seven feet long, made sharp at both ends; 
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then lay two fence rails on the ground as a foundation, but with supports 
underneath to afford free access to the air. The stakes are stuck in the 
ground at convenient intervals between the rails, the stacks built up 
around them^ and finished oft* by a cap of straw to shed the rain. The 
diametor of the stack is made to conform to the spread of a single vine. 

After remaining about two weeks in the stack the incking shonld be ' 
begun, taking off none but the matured pods. These are to be carried to 
the barn^ and prepared for market by completing the drying i)rocesSj and 
then fanning and cleaning. 

The most tedious part of the work is the picking. An expert discrimi- 
nates at a glance between the mature and immature pods, but cannot 
pick more than two and a half or three bushels per day. A machine to 
perform the operation would be a most valuable invention. Uailess the 
management in the barn is carefully conducted, there is great danger, 
where there is much of a bulk, that the peas will become heated and 
iionldy. The condition in which the early deliveries are often received 
at market renders this caution quite necessary. In fact, there is as 
much slovenliness in the handling of this crop as there is in regard to any 
other; perhaps more, for the reason that so many inexperienced persons 
engage in the culture every year. Until the pods are thoroughly sea- 
soned;^ the bulk should be frequently stirred and turned over. 

A certaiji classification, in respect to quality, obtains in jyeanuts as in 
every other article of agricultural produce. Tlie de.^criptive ti:rms in 
general use are inferior," ordinary," prime,-' and faucy ; " but these 
are not so deiinito as to admiu of no intermediate grades. Assuming 
inime to be the standard, and that the prime are $2 75 per bushel, then 
inferior will be worth, say, $1 to $1 50; ordinarif^ $14 to $2 50; and/«ncy, 
$3. Seed peanuts always command an extra price, ranging from $3 23 
to 13 50. These wore the current prices for the crop of 180-8. 

VAIllETIES. 

There are two very distinct vaiieties of the peaniit, known respectively 
by the names of the Yirginiaj and the Carolina or African. The diver- 
sity between them, however, does not imiount to a specific difference^ 
the chief characteristics being that the one has a large pod and bean, 
and the other a small one. The Virginia is cultivated almost exclusively 
for eating, while the Carolina is principally used lor the manufacture of 
oil, which cannot be distinguished from olive oil, and is, accordingly, 
sold as such. The standard weight of the Virginia peanut is twenty- 
two pounds to the bushel ; that of the Carolina twenty-eight pounds. 
In the markets they are always sold by weight. 

SEBD. 

A matter of primary importance is to provide seeds of good quality 
for ])lanting ; and in order to be assured of their excellence, the planter 
should cither raise them himself, or buy them of a person on whose 
fidelity he can rely. If, alter the vines are dng and tbey arc lying in 
the Add, they should be exposed to frosty weather, the germ hint- 
ing principle would be destroyed or imi)airod. As a merchantable article, 
however, their value is not at all aifected. Neither should the nats 
become the least heated or mouldy ; nor should ihey be picked oif the 
vines while wet, or before they are thoroughly cured. It is obvious, 
therefore, that the most careful attention is requisite in this matter. 
Previous to planting, the pods should be carefully shelled and every 
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faulty bean thrown out; not even the membrane inclosing the seed 
should be ruptured. It takes about two bushels of peanuts in the pod 
to plant an acre. 

PBOPITS. 

The relative proiits of peanuts and other leading crops of the district 
of country in which they are Be\?erally grown may be determined with 
a near approximation to accuracy. Assuming that the average yield^of 
cotton, to the acre is half a bale^ or two hundred and twenty-five pounds, 
and that it is worth twenty-five cents a pound^ the aggregate proceeds 
wouldbe$56 25. An average crop oftobacco does not exceed six himdred 
poundSj nor the average price $10 per hundred ; the gross proceeds 
would, therefore, amount to $60. An average crop of peanuts is fifty 
bushels per acre, which may be put at $2 50 per bushel, aggregating 
$125 ; so that it appears that at one-half the price, or one-half the pro- 
duct, the peanut is as profitable as either cotton or tobacco. So iar as 
regards the expense of preparation and culture, the difference between 
peanuts and cotton is inconsiderable; but the pickiug of the cotton is 
by far more tedious and laborious than gathering the peanuts. As to 
tobacco, the crop is never off the hands of the planter, and the cultiva- 
tion is the most expensive of the three, leaving, therefore, less clear 
profit. 

COKOLTJDING EEMARKS. 

The peanut crop is justly considered exhausting, but not moi^e so, it 
is believed, than either of the others with w^hich we have compared it. 
Planters who have been long engaged in the culture say that the same, 
ground may be planted for a succession of years, provided the vines are 
restored to the soil, and a moderate ai)plica tion is annually jnade of guano 
or other fertilizer. Cotton, under a similar system, may be planted on 
the same land for an indefinite period without diminution of product. 

The vines of the peanut make a' largo quantity of very nutritious 
provender, which is eaten with avidity by cattle. If the crop is dug 
before frost, it is equal in value to any other tbrage plant As the pods 
are picked off, the vines should be placed under slielter, secure from the 
weather. 

On account of the profit of the crop, it has taken the place of tobacco 
to a considerable extent in places where the soil is adapted to it, This 
is the case in the large tobacco-growing counties of Amelia, Nottoway, 
Halifax, and Brunsv/ick, besides others of less note. How far north the 
culture may be extended to advantage is at present a matter of con- 
jecture ; but in the tide-water district of Maryland, and also in Delaware 
and the southern part of Nevr Jersey, it vreli deserves a trial. 
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HISTORY AND IIABITb\ 

The potato (Solamim tuhcrosum) is a iiiitivc of the table-lands of the 
Andes of Soutli America. Centuries ago it ^Yaa found by travelers 
^'rowing wild in Cliili, at Cuzco in Pern, at Quito hi Ecuador^ and in 
the forests of Bogota in 'Sow Granada/ 8,G94 feet above the level of 
the sea. Potatoes have been enltivated at (^nito from time immemorial^ 
and are among the tinest in the worhL Thi.s city is situated on an ex- 
tensive plain, at an elevation of 10,233 feet. The mean temperature 
of the clhnate throughout the year is; about .sbcty degrees Fahrenheit, 
and varies from this but little at any i)arti<mlar Treason. The country 
has the appearance of perpetual sprijig. There are no ^vadden changes 
from heat to cold, no violent storms of rain and ^vind. The land is re- 
freshed by distilling dews and gentle showers. 

The soil of these table-lands, which are thenplificd l)eds of an ancient 
oceauj is generally composed of disintegrated rocks and shells, of the 
detritus of the mountains^ and of vegetable mold, aiid belongs to the geo- 
logical formation of the secondary or the tertiary period. It is, there- 
forCj light, porous, aiidfriable, and contahis large proportions of sandjlime, 
and vegetable substances. It is also naturally w^cU d]'ained, though 
retentive of sufScient moisture, and, from its elevated and airy location, 
is cool and moderately dry. 

Such is the native home of the potato, where it grows spontaneously, 
renewing itself from year to year from its tubers and seeds. It retains 
the verdure of its foliage luiimpaired throughout the entire season, and 
when its tubers and seeds are fully maturetl, it dies, not of any injury 
from external influences, but because its ]>eriod of life lins terminated. 

Prom this brief history of the habits of the potato, the foUoATing 
principles may be deduced : 1. That the location for its culture should 
be elevated and airy. 2. That the climate should bo temperate, not 
subject to extremes of heat and cold, nor A^iolent storms of wind and 
rain, having a mean temperature of about sixty degrees, Tluit the 
soil should be light, well drained, and composed of the proper propor- 
tions of sand, lime, and vegetable mold. 

These principles lie at the foundation of the sucx^essful cult ii.-ation of tlic 
potato. If they are regarded, good crops may be expected ; iF tlioy are 
neglected, the result will be poor crops, degeneracy, and disc:ise ot the 
plant. Althougli the potato is of tropical origin, (tropi(»al in its latitude 
though not in climate,) and has its favorite locality, in which it wiil grow 
with certainty and in perfection^ yet such is its adaptability tlmt it may 
be grown, by careful culture, witli tolerable success, from ratagoinarto 
Labrador, and from the Cape of Good Hope to Iceland. 

DISEASES. 

There are difficulties to be encountered in the cultivation of the potato, 
when removed from its native locality, which are unavoidp.ble, and can 
be overcome only in part by a thorough knowledge of its origin and 
habits. The most formidable of these are the diseases of rust, curled 
15 
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leaf, and rot. The first two are only the incipient stages of the latter, 
and the causes and remedies are the same in each. 

It is generally believed that debility is a predisposing cause of the 
potato rot, and usually, if not always, preliminary to its attacks. It 
may be induced in various ways : 

1. By planting small and imperfectly matured tubers. — Tubers maybe small 
in consequence of the feeble constitution of the plant, or because they 
were formed late in the season, and, tlierefore, had not sufiScient time to 
attain full size and maturity. It is a law well established in the vege- 
table kingdom, and also in the animal, that like produces like. By this 
it is not meant that the oflfepring will be exactly like the parent in every 
particular, but simply that it will more resemble it than any other 
variety. If. then, we plant a tuber which is small and the result of feeble 
growth, wo cannot, by any jirinciple of reproduction, expect anything, 
as a general result, but a small and feeble offspring. This may not 
always be fully realized at once, but sooner or later it will come. 

In the case of imperfectly matured tubers it is well known by all that * 
potatoes, when used before they are ripe, are unpalatable, hard, and 
watery. These qualities result principaUy from the absence of starch, 
which, according to the analysis of Professor Pay en, made with seven 
varieties of the potato, constitutes about seventeen jiarts out of the 
twenty-sis parts of the whole solid or dry matter contained in the 
tuber—seveuty-four parts of the tuber being water. The starch, when 
converted into sugar by the process of germination, furnishes food for 
the young plant in the early stages of its growth, and before it has 
thrown out roots by which it may draw any nourishment from tiie 
earth. 

Now, if the tuber does not contain a proper amount of starch, in coe* 
sequence of its imperfect maturity, tbo young plant cannot get the 
necessary nourishment, and of course must be ieeble and stinted during 
the* period of its growth ; and this shock to its constitution cannot be 
overcome by any amount of fertility of soil from which it may after- 
wards derive its food. Hence imperfection and debility will be the ro* 
suit, and a foundation -will be laid for future disease. A remedy for this 
debility may be found by yearly selecting and plantmg full-sized and 
perfectly matured tubers. 

2. By planting tubers out very small. — Tubers are often cut into very 
small pieces, containing i)erhaps only one or two eyes at most. It 
is obvious that pieces so small can contain oulv a very small quantity of 
starch for the nourishment of the young plant. It must, therefore, 
struggle through this critical i^eriod of its existence in a starved con- 
dition, and we cannot reasonably suppose that it will ever be able to 
overcome this want of " a good start" at the commencement of life, by 
any subsequent cultivation, however good it may be. " Small potatoes," 
says 0. E. Goodrich, " and those cut very small, are certainly very ob- 
jectionable in a physiological point of view.- The sprouts, until they 
are well out of ground, and their leaves expanded, draw all then- food 
from the mother potato. If this is small, or has a great many eyes in 
proportion to its size, it cannot throw up strong shoots," 

And further, admitting that the pieces are sufficiently large to con- 
tain all the starch necessary for healthy germination and growth, yet in 
many instances they suffer a partial decay before germination, while 
lying in the ground, and the starch is changed from its healthy condi- 
tion, m consequence of the absorption of water and noxious substances, 
through the lacerated organs of the cut tubers. 

The tuber is a thickened portion of a branch, growing out of the stalk 
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under ground, and having tlie power of retaiuiBg life for a time after 
the i:)arent plant lias perished. It is not a root. If a slioot of the com- 
mon currant bush should thicken at the end and swell into a tuber, its 
woody substance being ehanged into nutritious matter, and its buds 
retained on the outside, it would precisely correspond with the tuber of 
the potato. The eyes of the potato are only the buds of the branch. 

The buds of a shrub or a tree are connected with the vroody tissue 
and pith of the branch, by the medullary rays, so that a circulation is 
constantly kept up between the interior and the surfoce. The buds 
(eyes) of the potato are connected with the interior of the tuber in a 
similar manner; and if the rootlets are cut the functions of the organs 
are impaired, and they cannot perform their offices of absorbing nutri- 
tion from the tubers as they v/ould if they had not boon injured, and, 
therefore, the young plant is weakened, it is true that the potato has 
Baturally such vigor of constitution that it wiU groAv oven Irom a peel- 
ing not more than an eighth of an inch in thickness, but it must bo appar- 
ent to every careful observer that, with such d(5ticicncy of support, it 
could not long maiiitain its health. 

To guard against the danger of decay of tlic tuber in the j:\Tound be- 
fore germination, it is covered with a coating which is nciirly impervious 
to all fluids, so that the matter which is contained within is carefully 
preserved from contact with all substances which, would unfit it for sup- 
plying healthy nourislmieut for the young genu which it is intended to 
support, ''^Thc fact is,^^ says 0. Goodricli, "the potato has a less 
permeable skin than ai^y other culinary root. Tliis impermeability for- 
bids the transmission of ordinary liquids tlu^ough it; hence it is the 
last root to wither in the sun and tho last to absorb moisture. The 
withering of potatoes in ordinary cases iu spring is the result not of 
inspiration of tlieir juices, but of their loss by germination," 

From these statements it o])])ears evident that the greatest liealth and 
vigor of the plant are secured by adopting the course which nature pur- 
sues in reproducing the plant in its native locality, or by ])lanting full- 
sizcd and perfectly matured tubers Avhole. " The custom of planting 
cut potatoes," says Professor von Martins, ^Mnstoad of wlu)le ones, 
should in no case be adopted, as without doubt it has exerted an iniiu- 
ence in the deterioration of the race." 

3, By long cultivation of the same mriety. — It is generally believed 
that, by long cultivation of any variety of the potato, it at length be- 
comes less prolific, and is weakened in its whole constitution. Although 
the fact of deterioration is admitted, there is much difference of opinion 
with regard to its cause. If the cause could be perfectly known, a very 
impnrtant step would be taken toward linding a remedy by which the 
debility might be removed. 

Some persons suppose the reason of the deterioration to be, that the ele- 
ments of the soil have bc^en exhausted^ and that the potato really becomes 
weakened for want of proper food ; a i)art of the deterioration is also 
attributed to bad cultivation. It is said, in reply, that this is no doubt 
true to a certain extent, but that a change of locality and culture will 
not restore its original vigor, I have in several histanccs," says T, A. 
Knight, 'Hried to renovate the vigor of old and excellent, nearly ex- 
pended varieties of the potato, by change of soil and mode of culture, 
but I never in any degree succeeded.'^ 

In addition to this, it is contended that the deterioration is owing 
really to exhaustion of the vital energies of the plant, by reason of age; 
that all created beings, whether plants or animals, have a begiiining, a 
maturity, and an end; and, although the end may sometimes be much 
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deferred by various artificial means, as good culture, &c., yet death is 
inevitable. Joliii Townley tliinlis that the potato raised from the seed 
is in its prime or Ml maturity from the fourth to the tenth year, and 
after this it generally declinGS^ aiul-will;, in the course of yearsj^^run 
out," and finally become extinct. Tlie power of propagating the potato 
from the tuber appears to be only a temporary device, by v/hich a desir- 
able varifi'ay may be continued beyoiKl its annual period of life for a few 
yearS; or until other good varieties may be xiroduced and j)crf€cted from 
the seeds. 

It is asserted^ liirther^ that the renewal of n plant by a bud or a branchy 
as in the cultivation of the potato from the tuber, is only a continuation 
of the same or^^anization, or old variety ; that the earth in the case of 
the tuber, and the stock in the case of gi'aftin.g a branch upon it, "can 
give nutriment only, and not ne^v life; nnd that it is the seed, which 
has been influenced by the i;)ollen5 that originates a new plant which 
difiers from all that have been created before it or will be created after it, 
being endowed with a^dtal principle peculiar to itself, and which no 
other plant of the same species, or any other species, can impart or per- 
petrate beyond a certain limited period of life. ^^The culture of the 
l)Otato constantly from the tubers^''^ says 0. E. Goodrich, ^^and almost 
never from the seed, added to the carelessness with which that caltiya- 
tion has been conducted, has certainly tended to enfeeble it." 

Admitting that this view is correct, one remedy at least for the de- 
bility must be found in raising new varieties from the seeds of healthy 
plants. If vigorous varieties cannot be immd at home, they must be 
obtained from their native locality. Tlic seeds should be sown in beds 
or boxes like tomato seeds, in early spring, and then transplanted 
into well^prepared soil, where they imy mature their tubers. It is 
recommended to set the stems deep, or about one-third in the gronnd, 
that they may not dry up, and that the tubers wliich gTow from them 
may bo properly protected. Some tubers of tolerable size will be formed 
tixe first year, and of lull size the second. Only a few will prove worthy 
of being cultivated- 
New varieties may also be produced by cross-breeding, which consists 
in fertilizing the pistils of the flowers of a desirable variety by the pollen 
of the stamens of another variety, the qualities of which 1?e wish to 
impart to the former. From the seeds produced by the fertilized plant 
new varieties may be grown possessing, in some degree, the quahties 
of both, and some may be bettor than either. It should be remembered, 
however, that all new varieties are not equally hardy, some, from a 
natural weakness of constitution, being more inclined to rot than 
others, and therefore inferior, in this resiieet, to some 'older varieties j 
but these cases are exceptional. If the piraetice of renewing the potato 
from the seeds at proper intervals should be adopted, the debility aris- 
ing from long cultivation of the same variety would be avoided. 

4:. By cultivating in soiU not corutaiTiing the olomcniH necessary for its 
f)rowtL~It is found, by a,n aiialysis of the solid or dry matter of the 
tuber of the potato, that about forty-four parts out of one Imndred are 
carbon; and of the one hundred parts of the ash of the tuber, about 
forty-eight ikrts are potash and twenty-one parts phosphates. It will be 
seen, therefore, that the elements which form a large portion of the solid 
part of the potato are carbon and potash. Wc have also previously 
shown that carbon and lima abound in the soil of the table-lands v/horo 
the potato grows wild. 

If these elements are v/a-ntingin the soil in wliich wo desire to cidtivato 
tlie potato, (and this can bo ascertained by analyzing it,) they must be 
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;§u'ppfi(Jcf by artificial meanSj as the only proper remedy for weakness 
indnced by a deficiency of niitritive elements. Carbon may be supplied 
in abundance from decayed vegetable substances^ as leaves^ turf^ and 
muck; potasli may be found in ashes, lime^ and gypsum^ and the pkcs- 
phates in bones. All experience proves that thes^e substances^ combined 
in proper quantities with sand and loam^ form an admirable soil for the 
gTowth of the potato ; and preparing the soil in this v/ay constitutes an 
Important part of good cultiTation. 

5. By excessive sUmttlus from strong and concentrated manures. — It is a 
fact of common observation that plants which are subjected to high cul- 
■tivation do not ripen and consolidate their tissues so thoroughly as 
those of more moderate growth. Fruit trees cultivated in rich gardens, 
and making large growth of wood, are certainly not capable of enduring 
so gTeat climatic changes, without injury, as those which grow in poorer 
soils- 

The case is the same, with the potato. The tubers are inflated and 
v^atery, in consequence of a deficiency of starch, which should have been 
elaborated in the leaves, and properly prepared lor plant growth ; the 
organs arc overworked and surcharged with stagnant matter, and the 
whole plant feels the delibitating influence. This effect may not appear 
in the first or the second year, or indeed in many years; but, like the 
abuse of the human system by excesses of any kind, it mil surely appear 
at some time. This anxiety to raise large crops, and to work the plant 
beyond its capacity by excessive stimulus, is veiy injurious, and will, in 
the end, destroy it. Moderate stimulus produces a firm texture and 
vigorous constitution. 

6. By effect of climate^ or >nulden alternations of heat and coldy and oftvet 
and d7'y weather ,~Ve\v }^li\ntB^ even of those which are native, will endure 
gTcat extremes of climate without injury. The potato, although a very 
hardy plant, is in some respects tender. The eflect of sudden cold after 
great heat is to paralyze the organs which elaborate the sap for the 
nomishment of the i)lant, and uniit them for perlbi'ming the offices in 
the vegetable economy for which they were designed. 

The pores (stoinata) arc the breathing passages of plants^ and are found 
on the leaves and stems in great numbers. Through, these the super 
fluous water talcen up by the roots is eliminated. In wet weather thoy 
are open, and in dry nearly dosed, to prevent too great evaporation. 
Too much wet uftor laot and dry wea^ther, or excessive heat after drench- 
ing rains, has an cfl bet very similar to too great cold. The spongioles of 
the rooty, after heavy rains, absorb large quantities of water contsaiu-' 
ing the nutritive elements very nmch diffused. 'J'he loaves and stems 
also absorb additioinil quantities, containing little or no nutrition. The 
elaborating organs become gorged with fluid, and the tissues tender. 
If Uj sudden transition to great heat and dryness occurs at this timC; the 
imres are closed and evaporation is cliccked. The fluids arc retained in 
a stagnant condition in the tissues, the elaborating organs are ob- 
structed, the leaves become pale and sickly, and iinally decomposition 
and disease ensae. The eflect hero described is often seen after heavy 
rains, blackening the foliage of the potato in every part. 

Climatic influences cannot^ of course, be entirely overcome, but the most 
natural remedy for the disease, resulting from want of adaptation of 
climate, is to cultivate this crop in that i)ortion of the year which com^ 
bines in tlio greatest degree, in any given locality, the conditions of uni- 
formity of a i)roper temperature, serenity of atmosi>here, and the requi- 
site amount of moisture. From what v/e have learned of the liabits of 
the potato, it appears that an average temperature of about sixty degraes 
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is most congenial to its gTowth. Boussinga-ult says it can be cultivated 
witli tke best succe-sSj in respect to quantity, quality, and freedom from 
disease, tlie soil being the same, in pla<M3S in Trliich the mean temper- 
ature during the season of growtli ranges b<^ween fifty-six and jsixfy- 
five degrees. The period must vary, of course, witk the difieresit loc^ilities 
in which it is cultivated. 

The following table gives the most favorable portions of the year f^r 
the growth of the potato iu different t^tions of the country, with the 
mean ^temperature of the same. Also, the mean for each month and for 
the year, together with the yearly range of the thermometer, or the diJier- 
euce between the warmest and the coldest day of the year. 
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It will be seen, by examining the table, that the winter season is 
chosen J at Kew Orleans^ for cultirating the potato. In consequeiK5^3 of 
the small yearly range of the thermometer, and the cool and unif<Mm 
temperature of this season of the year, potatoes of the best quality may 
be raised with entire esemption from the rot. This is not, however, a 
desirable locality for their cultivation as an article of commerce., 4m 
great heat maldng it difQcult to preserve them. 

At San Francisco and Sacramento the thermometric changes 
small, in consequence of their southern position and the ameliorating 
influence of the winds, which diminish the cold in winter and the heat 
in summer, thus producing a uniformity of temperature and serenity of 
atm osphere very favorable to tlie potato* Mr. €ronise, in his recent work 
on California, says that the potato-rot is unknown about these places. 

As we go northward the yeaiiy range of the thermometer increases, 
and the changes from heat to cold become greater and more violent ; 
but isothermcal lines do not ahvays correspond with latitude j a« at 
Knteville it ds colder than at Sacramento, although the latter is ftir- 
ther north. These variations may be caused by the diflerence of eleva- 
tion above the sea, or by the effect of winds. In Grand Trarerse County, 
Michigan, between Lake Michigan and Lake Huron, the temperature is 
so much softened by the lakes and the winds that the potato-rot has 
never prevailed in that t^cction, although it is common in places in the 
same latitude around it. 

At Harrisburg, Osv/ego, and Augusta, the range is still greater-, and 
in these places the rot has prevailed extensively. At the North, plant- 
ing early in spring is found to afford, a^ a general rrde, more favorable 
conditions than at a later period; but in all these places some years will 
be found more favorable than others, because of the presence or absence 
of the conditions accessary to the healthy growth and maturity df 1;he 
crpp- 

s Another cause of the potato -rot is generally supposed to he pamsitio 
fimgij which nsnally, perhaps not always, follow rather as a consequence 
of previous debility of the plant. 
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The fungi are a very extensive class of plants wliicli^ in common hm- 
gaage, receive the names of toadstools, mushroomjs, rust, mildew, suuitj 
bant, puff-balls, &c. They are found in all parts of the globe, but are 
most abundant in moist, temperate latitudes. The division of plants to 
wbick they belong is called Cryptogmnia^ or flowerless i)lants, and 
their seeds are usually called spores. These spores or seeds are very 
minute, and can be studied only when subjected to a good microscope. 
They begin to germinate by sending out numerous filamentous root- 
lets, composed of a succession of very small cells, wliicli perform the 
office of roots in supporting the plant in an erect position, and supi)lying 
it with uurisbment. These rootlets are called the myceliwn. They also 
send up stems {stipes) of various shapes^ according to the class to Vv^hicli 
they belong. The Botrytis mfestam^ more recently called the Peronos- 
pora infestmSj is one of the most destructive of the fungi that cause the 
potato-rot. It has the form of a spreading tree, bearing some three 
thousand ovoidal spore-cases {a.GrosporeH) on the ends of the bi anches, 
somewhat resembling, when taken coilectively, clusters of grapes, and 
hence its generic name Botrytis. Each of these acrospores contains six 
to sixteen seeds called Zoospores, 

The seeds of the fungi, which are contained in the spore-cases, usually 
have a brown color, like fine dust, and are abnost infinite in number, A 
single plant is said sometimes to produce millions, so small and light as 
scarcely to be affected by gravity. They cover everything around them— 
earth, plants, and animals. The air is filled witli them, and they wait 
only for a state of the atmosphere favorable to their growth to seize 
upon every object within their reach. They live principally upon de- 
caying substances, but the living do not always escape them. 

The conditions best adapted to their growth, are, iirst, a debilitated 
or morbid state of the plant ; a,nd, secondly, a ])roper degree of heat, 
moisture, and electric iufiuence to induce germination. They do not 
germinate readily, and the (conditions nuist be very nicely balanced to 
insure germination at all. They frequently rcnuiin inert for a long time, 
and, when the conditions are complete, iall upon ]>lant8 like an epidemic, 
and after a time disappear almost entirely. Such may, ])erhaps, some- 
times have been the case in their attacks upon the potiUo. Long-con- 
tinued warm, damp weather, often causes them to api)ear in great imm- 
bers; but a single day of dry w^eatlier will arrest tluiir progress. 

They mature with wonderiul rapidity. Pnfl-ballssonu^times grow six 
inches in diameter in a single night. Certain species have been tbund 
growing on the surface of iron that had becm heated in the forge only a 
few hours before. They have also been found growing on the surface of 
glass. The Peronospora infestans matures in a few days, sometiJiies in 
fifteen to eighteen hours even, when conditions ai'o most favorable to its 
grow^th, and scatters its seeds by thousands and tens of thousands, to 
prey, with each successive brooil, from day to day, upon the expiring 
plant. 

The seeds are supposed to enter the pores [sicmata) of the leaves and 
stems, and also to betaken up by the spongioles of the roots, and carried 
along in the circulation of tlic sap through the plant. They take root 
in the cellular tissues of the stems and leaves, sto]) u]> the pores w^ith 
their roots, prevent the proper elaboration of the crude sai), and exhaust 
large portions for their own support, besides j)robably exerting a deleteri- 
ous chemical influence on the plant. That the seeds of this fungus are 
capable of destroying the potato has been demonstrated by Dr. De 
Bary, who mixed some of them in a drop of water and applied them to 
the leaves and tubers, when browm and livid spots appeared, and after- 
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ward decay. ^^All the members of this geiius^ Peronospora^^^ says M. 
C. Cookej ill his recent work on the fungi, with which we are acquainted, 
are parasitic on livm^ plants, inducing in them speedy decay, of which 
they arc themselves the canse.'^ 
In treating of the reniedies for the fungi we reconimend : 

1. To Iceep the plant as vigorous and healthy as possible by the 
means previously suggested ; since we have seen that the fungi are much 
more likely to attaclt plants when in a morbid condition than when their 
vitality is active. This is generally the case with the potato, but per- 
haps not always, as the foregoing experiment tends to prove. 

2. To consult the nature of the plant, and cultivate it in elevated aad 
airy localities, where the superfluous moisture, which is so lavorable to 
the growth of the fungi, may be quickly evaporated, and chills be 
avoided. Choose positions,'^ says 0- E. Goodrich, ^^on high hills and 
mountains. On elevated positions is the last place to look for the potato 
disease. Here you will get heat enough in our warm climate, and avoid 
the burning temperature of the plains. You will probably sufler hghter 
chills after rain, and cold heavy dews, than in deep valleys. Here, too, 
you will most probably find that moisture of soil which will insure an 
even and steady growth.^^ It has long been observed that potatoes cul- 
tivated in valleys or on low lands, in the vicinity of lakes and oceans, 
are much more liable to rot than on more elevated lands further back 
in the interior of the country, w^here there is less moistiu'c from fog and 
other causes. 

3. To avoid using such manures as contain large quantities of nitro- 
gen ; for, as nitrogen forms a large part of all fungi, such manures are 
very favorable to their growth. An evidence of the peculiar adaptation 
of these animal manures to the growth of fungi may be seen in the com- 
mon mushroom, {Agaricits campestris^) which springs up in so great abund- 
ance, in a few hours, on manure heaps in warm, damp weather. In 
its composition it is similar to the Feronospora infestans. 

4. To use such manures as are known to be destructive to the fungi 
and favorable to the growth of the potato. Wood ashes, lime, gypsum, 
sulphur, and salt— the latter in small quantities— are unfavorable to the 
growth of iimgi, and favorable to that of the potato. It is well known 
tliat the alkalies, applied directly to the growing fungi, immediately 
destroy them. When mixed in the soil, or applied to the potato in the 
hill J they are absorbed by the roots, and carried by the sap into the 
steins and leaves, and thus, being brought into contact with the seeds 
or the tender fungi, destroy them. In mmierous cases alternate rows, 
manured with barn-yard manures and with alkaline substances respect- 
ively, have produced diseased or liealthy potatoes, according as one or 
the other manure was used. 

Ih^om this it may also bo seen why potatoes grown on burnt lands 
are always sound, mealy, and free Itoih rot A case is at hand of a 
farmer who scattered ashes on all his wheat-field at the time of sowing, 
except a small part which he was obliged to omit. The consequence 
was that the wheat, grown on the part to which the ashes were not ap- 
plied, was almost entixely destroyed by mildew, {Pvccinia grcminu,) 
while the remainder wa.s untouched. These manures may be applied to 
the whole field broadcast, alone, or formed into compost by mixing with 
muck, leaves, &c., for the general dressing when needed, and also ap- 
plied directly to the potatoes in the hill. 

O.-To burn the tops infected with the disease at the time of digging 
the potatoes, in order to destroy as many of the seeds of the fungi as 
possible, as a preventive to their growth the next year. It is not sup- 



THE POTATO. 



233 



posed that a great number w&uld be destroyed by this process^ in com- 
parison witli tiie millions v/lilcli matured and dispersed tbeinselves so 
widely 5 yet it miglitbave a tendency to ckcckj in some degree, tbeir 
rapid multiplication and dispersion in future, 

KIND AND PEEPAEATION OF SEED. 

It has been shown, in the foregoing remarks, that potatoes used for 
seed should be from medium size to larger, and planted whole. It is de- 
sirable to have some above the medium size^ to prevent deterioration to 
tubers too small, since there is always a tendency to fall below the 
parent stock rather than to rise above it. 

The question now presents itseli; whether it is desirable to cut pota- 
toes not to be grown for seed. Dr. H. F. Hexamer, of New York, gave, 
before the Kew York State Agricultural Society, the result of seven- 
teen dilferent ways of planting the potato, tie obtained the best 
result fi?om planting one large whole potato in a liill ; the next best 
yield was from two large half-potatoes, cut lengthwise ; tlie next from 
the seed end* of a large potato j the Jiext from a large half-potato cut 
lengthwise; and nearly the same result wlien the large potato had its 
seed end cut offV The smallest yield v;as from half a small potato ; one 
piece with an eye did a httle better. He finds the greater the yield the 
larger the amount of large potatoes in proportion to small. He used no 
small potatoes for seed, A mediam-sized potato he plants whole ; cuts 
large ones in two pieces; and the largest in four pieces, always taking 
care to select sound and well-developed potatoes. 

From this experiment it would seem that the largest crop can be 
raised from whole potatoes, and the smallest from small ones. 

J. T. Warder, of Ohio, says : ^^I have just* completed my second ex- 
periment with assorted seed potatoes. They were the Harrison. The 
rows were three feet apart, tv/enty-two and a quarter rods long, and very 
even in quality of soil. Ko. 1 was planted with whole i}otatoes as near 
the size of hulled walnuts as I could get them ; was drilled with fourteen 
pounds of seed, equal to d} bushels ])er acre ; and produced 5 J bushels, 
equal to 217^ bushels per acre. jSTo. li Avas planted with cut seed, two or 
three eyes to each set, from selected, lair-sized potatoes, drilled in the 
same way as No. 1, with twenty-one ])0inKl8 of seed, bushels per 
acre, and produced O^ J- bushels, equnl to 2541 bushels per acre. No. 3 
was planted with large-sized, selected potatoes, drilled, but further apart 
than Fos. 1 and 2, witli forty-eiglit pounds of seed, equal to 31^ 
bushels of seed per acre; and i)roduced bushels, equal to tiG'S)^ bushels 
per acre. No. 4 was ])ia.uted v/ith. halves of the sa-me selcction'as No. 3, 
with twenty-seven pounds oi' seed, equal to 17-^ bushels of seed per aci^e, 
and produced Gi bushels, equal to 2b7-^^-^- bushels per acre. It was 
planted the same distance us No. and contained the largest jiropor- 
tion of salable i)otatoes, with No. 2 next, and with almost equaL propor- 
tions of large ones as in Nos. 1 and 3. This experiment, in connection 
with one made last year, would induce me to cut good, salable-sized 
potatoes for seed, in x>refercnce to using them whole ; and, in times ot 
scarcity, to use small potatoes, with care not to plant tliem too closely 
together.'^ 

In this experiment the smallest potatoes yielded the largest crop in 
proportion to the weight of seed, the cut next, and the whole ones least 
of all. But the small ones were objectionable, because they yielded too 
large a proportion of small potatoes. 



* Tlio end opposite tLo stoui T^^liicli comiocti-i the potato mtli tlie stalk. 
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George Maw, of England^ in speaking of his experiment, says : ^^1. Every 
increase in the size of the set, from one ounce to eight, produces an in- 
crease of the crop much greater than the additional weight of the sets 
planted. 2. The net gain over the extra weight of the sets in planting 
four-ounce sets in lieu of one-ounce sets amounted, on the whole series 
of experiments, to from three to four tons per acre, or over one hundred 
bushels. 3, The additional gain on the increase of size of the set from 
four ounces to eight averaged about five tons per acre, or over one hun- 
dred and sixty bushels. 4. Increasing the intervals at which the sets 
were planted in the drills, even those of the largest size, to more than 
twelve inches, diminishes the crop per acre. 5. Weight for weight, cut 
sets produce, as nearly as possible, the same weight per acre as whole 
potatoes." 

From an examination of the results of this experiment, there would 
seem to be little or no difference, so far as the crop is concerned, whether 
potatoes are planted whole or cut. Again, nothing is lost by close plant- 
ing within a certain limit j for the excess of the crop much more than 
Dalances the weight of extra seed used. 

Professor W. W. Daniells, of tlie Agricultural College of Wisconsin, 
in an experiment made with the Peach-blow potato, divided the ground, 
(thirty-five rods in length, and nine in breadth,) lengthwise, into eight 
paralle] sub-divisions of five rows each, and planted in rows, three and 
a half feet apart each way, and three inches deep, with seed prepared as 
follows : 




No. 1 
No. 2 ., 
No. 3 
No. 4 
No. 5-. 
No. 6.. 
No. 7.. 
No. 8-. 



Seed wliole, and of large sisce, one potato in a bill 

Seed of large size, cut into four pieciiSj three pieces iu a hill, four inches apavt 

One small potato in a hill ^ , , 

Small potatoes cut into thirds, three piecefl in a hill, four ioches apart 

One seed end of medium -sized potato in a h 11 

Half a medium-aized potato, without Eeed^end^ iu a hill 

The aatne as No. 2 

Single eyes, three in a hill , 



15 
8 
8 

15 



At the time of dijjging^ iive small plats, of fifty hills each^ were taken 
from each snb-division in varions parts of it, the potatoes weighed, and 
the njiean taken as the average yield for that sub-division, giving the 
following results : 



No. 1 
No, 2.. 
No. 3.. 
No. 4 
No. 5.. 
No, 6 .. 
No. 7 
No. g 



Yield in pounds on fivo plats in each subdivision. 



Plat 1, 


Plat 2. 


Plat 3. 


Plat 4. 


Plat 5. 


115 






103 


801 




84 


90 


74 


92 


108i 


9i)J 




86 


92 


100 


100s- 




96- 


6(5 


87 


91 




98 


84 


118i 


im 


119 


104 


94 


124 


m 


100 


94 


9:j 


109i 


56 


66^ 


57 


66 



o g > 
oil 



5I0i 
478 

4m 

5081 
355 



Size. 



Large 

Larpo 

Medium 

Liirge 

Large .. 

Medium 

Small- 



X £ 

r 



123 
IJO 
113 
113 
107 

m 

120 
64 



Prom a review of the preceding table, it will be seen that no two ol 
the small plats produce the same quantity of potatoes^ although the 
soil, planting, and culture were the isame, as nearly as they could be 
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made so. Therefore, no experiment on a single plat could be conclusire 
to establish a general principle. It will also be observed that the cut 
tubers, with the exception of No. 4, produced more from the same weight 
of seed than those planted whole; but Professor Daniells says that the 
large whole potatoes in Ko. 1 produced the most vigorous i)lants, and 
those in ]*ro. 8, with single eyes, the least vigorous. 

If a greater crop can be grown on a given area from the vsanie weight 
of seed when cut than when whole, as the last experiment and that of 
Mr. Warder seem to prove, because the pieces can be made to occupy 
more places in consequence of being more numerous, it would be desir- 
able, for economy in seed, or when the quantity is limited, to cut those 
grown for the market; but they should be divided into pieces of suffi- 
cient size to produce stroug plants, and allowed to dry a week or two 
before planting, to harden the surface. If, however, the soil is very rich, 
they may be cut into smaller pieces than wheii it is less fertile. It is 
also recommended to moisten them, wliethcr cut or whole, and sprinkle 
with pulverized lime or ashes, to form a coating on the surface. Whole 
potatoes should always be planted lor an early crop, since they will com- 
mence growing several days sooner than ^vhen cut; and a i)art of the 
field having the most suitable location and soil should bo reserved, and 
planted with whole potatoes for seed. 

KINDS AND PREPAEATION OF SOIL. 

The best soil, probablj^, aside from burnt land, for growing sound, 
mealy, and healthy potatoes, and v/hich ia accessible to agriculturists m 
general, is a light, loauiy, green-sv/ard pasture laud, moist but not wet, 
and sufficiently fertile to produce one hundred to one hundred and fifty 
bushels per acre, with the common alkaline i'ertilizera applied to the hills. 
It is very important to select a soil congenial to the gro\^'th and perfec- 
tion of the potato ; for, nnless tliis is dorio, good potatoes cannot be 
grown even from the best varieties. It should be ])lowed in autumn as 
deeply as possible, and sufficiently early lor tlie sod to decay by the next . 
spring. Early in the season, as tw)u a« tlie ground ia dry euough to 
work, it should be cross-plowed, and carefully harrowed, so as to mellow 
the soil, and pulverize it thoroughly. If the laud is not snfacicntly fer- 
tile, it will bo safe to manure it carefully with a. comi)ost of lime, ashes, 
and muck spread evenly on its surface before cross-plowing. If a great 
crop is desired, and there is no ixHsr of rot, the land may be heavily 
dressed with barn-yard mam.?re, and a (;rop of corn, which will boar stim- 
ulating fertilizerKS, taken from it the first year, and potatoes the next. 
The barn-yard manure would become so much decomposed during the 
year, that no very serious injury need be api)reliended, provided ashes 
or gypsum are used in the hills. Old land, or that which has been pre- 
viously cultivated in some other crop than potatoes, shoultl bo plowed 
deeply and thoroughly pulverized. 

PLAWTlNa AND IIOEINa. 

Brills may be made for the potatoes, by plowing at iiitervals of three 
feet from center to center, running north and south, if practuiable, that 
the sun may dry off, as quickly as possible, any supertluous moisture that 
may happen to accjumulato. If planted in lulls, two and a halt teet be- 
tween the sets in the rows would be a proper distance; it in drills, from 
twelve to fourteen inches. If a great crop is desired, without regar(.l to 
convenience in cultivation, or liability to rot, they may be i)lanted twenty- 
seven inches between the rows, and ten inches in the drills. More potatoes 
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can be raised from the same area of gTOund by planting in drills tlian 
in liillSj and tliis method is preferable in common cnltivation, unless the 
lo-f:id is very rocky^ or infested with troublesome -^eeds. But when the 
potato is cultivated on a very large scale, and priacipally or wholly by 
ioachincryj the quantity of land used being of no consequence, some 
prefer to make the hills three and a half feet apart each way, in rows 
running in two directions at right angles to one another, thus securing 
the important advantage of cross cultivation. 

After the potatoes have been dropped, a small quantity of ashes, pul- 
verized lime, or gypsum should bethrovrn around them to promote then 
gro^vth and prevent the rot. It is also an admirable plan, at the first 
hoeing^ to put ashes, lime, or gypsum, in small quantities, on the hills. 

If the land is i)lowed to a proper depth, and thoroughly drained, the 
potatoes should be covered about four inches deep; if not in such condi- 
tion, half that depth would be sufficient, and additional soil should be 
drawn around them when hoed. They are sometimes very expeditiously 
covered with a plow, so managed: as to turn back upon them the furrow 
made by drilling, and also with the mold-board or the shovel cultivator, 
by running it astride the drill. A potato planter, lately invented, which 
drills the ground, cuts, drops, and covers the potatoes, all at the same 
time, is used with great satisfaction in some parts of the country. 

It is the opinion of some of our best agriculturists that very little or no 
hilling is necessary when the "land is properly prepared. High, conical 
hills shed the rain, and let in much heat during the hot season of sum- 
mer, which hinders the growth of the plant. Potatoes should be kept 
free from weeds at all seasons, but hoeing after the tubers have begun 
to set should be performed with extreme care, that they may not be dis- 
turbed or otherwise iujured* 

HAEVESTING AND STORING* 

Little need be said in respect to harvesting. The inquiry is frequently 
made whether it is best to dig potatoes as soon as they are ripe, or to 
allow them to remain in the ground till later in the season. In warm 
climates it would probably be best to dig them as soon as they are ripe, 
and remove them to a cool place. In northern latitudes, where they 
would be sufficiently cool in the ground, it would be much better to aUow 
them to remain till the close of the season, being careful always to dig 
them before the beginning of the fall rains, while the ground is dry and 
the weather pleasant. It will be of no advantage to dig them early to 
avoid the progress of the rot j as, if they are afiected, the disease will 
go on, and digging and storing early will only add the unpleasant labor 
of removing them from the bin, and i)icking out the diseased tubers. 
The potato hook, which is a kind of hoe with four to six strong steel 
prongs, is a more convenient implement for digging than the common 
hoe; and, where the land is free from stones and other obstructions, the 
potato digger, in some of its recently improved forms, which leaves the 
potatoes behind it on the surface of the groimd, or picks them up in a. 
box, as maybe preferred, is employed by many farmers with success, 
and found to be a great labor-saving machine. 

After being dug, potatoes should always be allowed to remain on thQ 
ground till they are thoroughly diy, which will be effected in a few hours 
if the weather is warm and pleasant. If not, they must be removed to 
the barn, or some other convenient place, and dried as soon as the vf Gather 
will permit, and afterward stored in the cellar, in a cool place. 

.It will be found convenient to assort them when picked up from the 
ground in the ileld;, those intended for family use and the market being 
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placed in a biiiby tliemselveis, and the Bmailaiicl iniperlect onoe kept for 
feeding to animais- They are sometimes assorted by using a wire-riddle, 
which allows the small oner, to pass through it, Triiilc the large ones are 
retained. Those which have been planted especially for seed requirepartic- 
iilar care in assorting, which can be exercised only by an experienced per- 
son, who should be able to select those most suitable iu size, the most sym- 
metrical and perfect in form, well matured and solid. It cannot be deter- 
Diined with certainty whether a i)otato is solid throup;IioiU;^ yet an exi)ert 
can generally come to a very correct couclusioii. 

In storing;, each class should have its appropriate bia, easily accessi- 
ble without interfering wdth the others. The ]>iaco should bo moder- 
ately cool, and not liable to sudden and groa*j changes of temperature. 
Hence, the cellar should be so constructed aiii iicverio make it necessary 
U) resort, in the coldest weather, to the ardticiai heat of a stove or other 
apparatus. The potato will endure a great dcnl of cold without injmy, 
but a small excess of heat sooii destroys it. It will bear a temperature 
of tvi^'O degrees belov/ the freezing point for several days ; but, if exposed 
below this, it soon freezes^ and becomes unfit for food or seed. It is very 
unsafe to expose it below the freezing point j and^ if possible, the cellar 
should be arranged in such a w^ay that the lowest temperature may not 
exceed thirty-five degrees, nor the highest forty-five; otherwise, germi- 
nation may commence, whicli would have a very injurious effect upon 
the potato. 

KECEWT EXPEKIJIENTa. 

Dr. H. F. Hexamer, of Kew York, in a series of experiments, attained 
the following results: 1. Of seventy hills of potatoes, pared so that no 
eyes w^cre visible, thirty-five grew ; some produced very large potatoes, 
and most of the tubers planted remained hard and lirm till time of dig- 
ging. 2. Of eighty hills planted with pieces cut %vithout eyes, thirteen 
hills grew ; all of which sprouted on the cut surface, none through the 
skin, 3. Of one hundi^ed whole potatoes planted, niuety-eiglit grew 
from the small end, and one from the side. Of more than one-lialf the 
potatoes planted whole, only one eye grow from each, the rest remain- 
ing ^dormant. 

l)r. Hexamer gives the following list of varieties of the potato culti- 
vated by him, the length of time each had been planted on the farm, the 
marketable product of oacli per acre, and its hardiness : 



Varioty. 



Ciuco 

Monitor - - 

Pinkeye Rnstycoat. 
■ White Peach Blow . 

Fluke 

I^each Blow 

Mercer 

35u]kley's Seediiu^.- 

OfsruGt Chili 

Buckeye 

Enaly Goodrich 

Prairie SoGflliiiff 

Colebrook 

.Kavly Cottage.. 

Bhifl Mercer 

(rloason 

.JttckKon Wbito 

J)ykemf:vn 

l*riDce Albert.. 

VVhUo liock 

Hongl) aniiReody... 

ICfirly f3ovGr<jigii 

Bpjiy Juno 



years plantod. 



Third year — 
IMrHt year.,,,. 
Third ye nr. . - . 

Third yenr 

Third year,,,. 

Third year 

Tliird ycttr. . . , 
Third ycjir. . , 
Third yonr.,. 

Third year 

Third year.,. 
Third year. . . 

Flr«t year. 

Third year.,. 
Third ycjir..- 
First year — 
First year — 
Third ycHr... 
Tliird year. . , 
Ttiird yenr. . . 
Tliird yoar. .- 
Secoud year. 
Third year. . . 



BuBbois 
per ticro. 


UardincHS* 




No vol-. 




Uottetl badly. 




Ko rot. 




Hot. 




No rot. 




Much rot. 


\m 


Much rot. 


m 


Much rot. 


.\m 


Kot. 


150 


Katen by grubs. 


115 ■ 


No rot. 


-m 


Hotted badly. 


JO!) 


Hot. 


113 


No rot. 


KKi 


Hotted. 


U5 


No rot ; poor location. 


1)0 


Hot. 


85 


Little rot. 


80 


Kottocl hadlj , 


75 


No rot. 


02 


Hotted. 


57 


No rot. 


?;:3 


No rot; poor locati*^n. 
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A correspondent of tlie Working Farmer planted three rows of Davis 
Seedling potatoes side by side, and manured thorn in the hill alike : Ist^ 
small whole potatoes ; 2dy large cut potatoes ; 3d, whole potatoes oi 
medium size. The cut potatoes were of large size^^ and an entire potato, 
cut into equal parts^ was put in each hill. They .all produced potatoes 
of good size, but the row planted with cut tubers yielded about one-fifth 
more in quantity, and of rather larger size than either of the others. 

At Old Westbury, ITew York, nine varieties of the potato were planted 
on soil prepared alike, and produced as follows : The Calico, 267 bushels ; 
Harrison, 265 ; Gleason, 254 ; Early Eose, 235 j Vandervcer, 227 ; Gard- 
ner, 215 ; Peach Blow, 107 ; Early Goodrich, 188 j Early Samaritan, 96. 
The Early Goodrich and Early Samaritan were badly eaten by the 
potato bug, which accounts for their smaU yield. The Peach Blow and. 
the Calico are declared to be of very good quality ; the Early Eose^ Early 
Goodrich, Early Samaritan, good f the Gleason^ Vanderveer, and Gard^ 
ner, medium. The Harrison is thought to be the best winter variety, 
and ripens two weeks earlier than the Peach Blow. The Early Eose is 
regarded as the best early variety, ripening two weeks before the Early 
Goodrich. 

S. S. Moreland, of Pennsylvania, planted some large potatoes of the 
Cuzco variety, with the following results: Ten hills with one potato 
each, ten with two halves each^^ ten with one half each, ten with four 
quarters each, ten with two quarters each, ten with one quarter each. 
The hills were three and a half feet apart, and manured alike. When 
they were dug, the difference was so trifling as not to be worth naming. 
The hills with two quarter pieceS;, however, did rather the best. By the 
side of these was planted a small piece with the same variety, in the old 
way, one foot apart, and the yield vras more than twice as great as that 
from the others planted in hills, 

A Pennsylvania correspondent of the Farm and Fireside planted 
geven hundred and eighty hills of potatoes, as follows : In the first row 
three pieces in a hiU ; in the second row, four pieces j and so on through 
the field, the rows alternating with three and four pieces, respectively, 
in a hill. Each row was dug separately, and the product weighed. The 
result was, that three hundred and ninety hiUs with three pieces yielded . 
1,401 pounds 3 and the three hundred and ninety hills with four pieces 
yielded 1,570 pounds— a gain of one hundred and sixty -nine pounds, 
when four pieces were put in a hill. He also planted in a pile of mud, 
of uniform fertility, thirty-six hills with four pieces in a hill, which 
yielded 125^ pounds ; and thirty-six hills with five pieces in a hill, with 
a product of 136f pounds ; a difference of eleven pounds in favor of the 
hills containing five pieces. From these experiments an argument is 
derived in favor of heavy seeding; hut if there is too 'much seed the 
potatoes will be smaller, 

A correspondent of the American Agriculturist planted five pounds 
of whole potatoes twelve inches apart, with a yield of eighteen pounds j 
in the next row, five pounds of halves six inches <ipart, with a jield ot 
twenty pounds ; while one and three-quarters pound of single-eye pieces 
produced ten pounds. There was no discoverable dillerence in the quality 
of the potatoes, and very little in size. Those of the whole tubers were h 
trifle the largest. This makes it appear that, in the proportion of crop to 
seed, the advantage is largely in favor of single eyes ; for in the same pro- 
portion the whole and the half potatoes should each have yielded 28.57 
pounds, instead of eighteen pounds and twenty pounds, respectively. 
Having reference to the ground occupied, the result is in favor of the 
halves first, and the whole potatoes second. The halves yielded double, 
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and the whole ones netirly double the yield of the single eyes on the 
same surface of ground. Although the quantity of seed and the ground 
planted with whole and with half potatoes were the same^^ the distance 
apart was double in the first mentioned. 

J, N. StearnSj of Michigan^ planted one pound of the Early Eose 
potato, comprising two large potatoes and a small one. He cut the two 
larger tubers through the middle, taking one-half of each for the experi- 
ment. On cutting the eyes he had sixteen in each potato. He cut 
through each eye of one of the potatoes, making thirty-two pieces, and 
put one-half an eye or one piece in each hill ; and the sixteen eyes of 
the other potato were planted with one eye in a hill. From the thirty- 
two pieces, cut by dividing the sixteen eyes, he had 45f pounds ; from the 
sixteen pieces planted witli an eye in each, 19^ pounds 5 from the small 
potato planted with a single eye in cacli piece, he had 17f pounds- 
making in all 82-^- pounds, or nearly one and a half bushel from one 
pound of potatoes. 

W. H. Crane, of Minnesota, planted four pounds each of the Early 
Goodrich, the Harrison, the Gleason, and the Cuzco potato, cutting 
them into iiieces with a single eye, and planting in drills throe and a haS 
feet apart, putting one piece at e\^cry eighteen inches in the drill, with the 
following results: From the Early Goodrich he harvested 10 J bushels; 
the Harrison, 22^ bushels; the Gleason, 9^ bushels; the Cuzco, 27^ 
bushels; making 70 bushels from sixteen pounds of seed. From nine- 
teen eyes of the Harrison he raised two bushels of potatoes, producing 
at the rate of eight hundred and ninety-three bushels to the acre. 

William Goodrich, jr., of New York, planted in drills three feet apart, 
and sets nine inches apart in the drills, one barrel each of the Cuzco, 
the Orono, and the Harrison potato, cut into pieces containing two 
eyes. Each variety yielded about twenty barrels, being at the rate of 
about one hundred barrels to an acre. The Cuzco yielded a few less 
than the Orono, and the Harrison a few more. The Orono was a little 
the earliest, the smoothest, and best table potato, and also the best mar- 
ket variety. Mr. Goodrich thinlcs he should have had more potatoes 
from the same seed had tliey been phuitod fifteen inches in the drill 
instead of nine inches, but not so many per acre. They were all free 
from disease. 

A correspondent of the Cultivator and County Gentleman states that 
his Harrison potatoes turned oat two hundred bushels to an acre; G lea- 
sons, three hundred bushels; and that his Ciizcos outstripped all others. 
He estimated the yield at live hundred bushels per acre. 

Joseph L. Orr, oi' Massachusetts, raised from four pounds of the Early 
Goodrich potato three hundred and seventy pounds, or over ninety-two 
pounds from one pound. The ground on v^^hich they grew contained 
1,035 feet, including a mnrgiii of eighteen inches. They were planted 
tjie 25th of May ; stocks blighted the middle of August; dug the mid- 
dle of October. 

John Danforth, of Connecticut, planted twenty pieces of the Early 
Goodrich potato in his garden, making twenty hills, manuring them 
with hog manure. The product, dug on the -17th of August, was three 
bushels and one peck of the linest potatoes he ever saw, weighing ninety 
poimds. 

E. A. Fassett, of Pennsylvania, planted sixteen potatoes of the Early 
Rose variety, weighing three' pounds in all. They were cut in pieces 
containing a single eye, and i)lanted with one piece in a hill, three feet 
apart each way. They made about two hundred hills, from which were 
dug fourteen and a half bushels,- or at the rate of two hundred and 
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ninety pounds from one pound. Four of the best hills filled a half 
bushel, and the largest potato weig^hed two and three-quarters poundKS. 
As to quality^ from the limited trial made^ he thinks that they are nearly 
or quite first-rate when mature^ but poor and watery when young^ and 
growing rapidly, 

Thomas M. Harvey^ sux>erintcndent of the East Pennsylvania Experi- 
mental Farm^ reports the following results of a series of experiments: 

No. 1, — The varieties of the potato planted were of different sizes, cut 
so as to make the number of pieces in a row^ as given in the table. 
Phosphate^ SOO pounds to an acre, applied in the rovrs. 




Planted tho 12th of TiTay. 



Orono 

Jackson White 

Carter 

Early Seboc 

Cnzco 

Kew York Seedling ircrcer . 

Glcasdn 

Andes 

JMichigaJi Wliito Sprouts — 

PriBce Albert 

English Fluko 

Buckeye 

Ohio P'cac]l-l>lovs^ 

Miohigau Peach-blc\v 



PlantoiA jJth of ilay. 



Gamet Chili 

California Mercer — 
White Moroer Seedling. 

Calico 

J «sey Monitor 

Shaker's Eancy 

Buckeye 

Hinnndan. 

Tandervoer's Seedling. . 

Kutmera 

White reach-blow , 



220 
214 

21 :i 

225 

217 

214 

224 

221 . 

225 

210 

21(i 

218 

f>20 



208 

205 
203 
205 
212 
225 



210 
210 
21'i 



Poimds. 
167 
1231 
166 

mh 

165| 
137V 

mi 

G6 
I04i 
9Ai 
82 



147i 

801- 
209i 
325} 
1211 

8o 
J 04^ 

^^oi 

7f)i 
70A 



Poufida, 
? 

7 
64 
10 

8j- 

s 

n 

21 

5i 

■ ej 

6 



13 

I' 

3 



5.i 



Ko. 2— Bone phosphate, 1,000 pounds spread oa the first acre ; planted 
ihQ 5th of May, in rows three feet apart, one potato or piece in a hill. 



Variety, and form of aocd. 


o ^ 
■4J rp 

ill 

^ i 

d 3 02 
'A 


£^ 
=: 

6 


eco 

C O 

C 

O . 

eS O c3 
CO 


CJ 05 


Whole tubers, largo 


275 
353 
367 
387 
GOO 
610 
1.2&5 


114 

200 
253 
226 
170 
224 
251) 


Fcrunds. 
93J 
50 
72 
56i 
101 

74i 1 


Founds. 
6 
5i 
4 
G 
7 

104 


Cut, quartered lengthwise * 

Cut, halved lengthwise, then across, stem end 

Same seed cut as preceding, only seed end 

Whole tubers, medium. 
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Variety, and form of seed. 



MOKITORS, 

Whole tubers, largo — 

Qaaitered lengthwise, large 

Iialvea «and crossed, large, seed end tbia row. , , 

Halved and crossed, largo, stem ond in this row - . 

■^Vhole tubers, medium , 

Halved tubers, medium 

HAllRISOJf, 

TThole tubers, largo 

Cut, quartered kmgtJiwiso, largo 

Halvo<l, then crossed, large, aped ond in tliia row 

Same cut, large, stem end in this row 

Whole tubers, mediura size 

Cut, halved lengthwise, nxediitm size 

Smdl whole tubers - . . - , 

BAIILT GOODRlCir, 

(Planted tlio Sth of May.) 

Whole tubers, large. 

C^at, quartered longthwiBC, large — 

Cut, halved, then cut across, larffo, seed end in thi.i row 

Cut same as preceding, stem end in this row 

Whole tubera» medium 

Cut, halved lengthwise, medium 



2^ 
* PI . 

s 

O M ^ 



158 

15S 

353 

:J75 



220 

220 

J220 

412 

H.O 



JiGl 
4G1 



si 

O O 

rt o 
6 P,P< 



m 

210 
216 



303 

5212 



305 
234 
150 



O - 



Fminda, 
153 
l:i5 
ItiDl- 
l.'J'Ji 

lS7i 



14GJ 

lliS 

1.27i 

15G 

185 

11^.17 

184 



n 

78 



74 



o 3 y 



4 



8i 
J3 
11 
lOi 

14 
12 



9 

9* 
8i- 
74 

6 



Ifo, 3.— Stable manurcj fourteen loads spread on the second acre; 
same kind and form of seed as on the preceding phosphate ; planted 
11th of May, in rows three feet ai)art, one potato or piece in a hill. 



Variety, and form ol'seod. 



MERCEItS* 

Wholo tubers, lorge , 

Cut, quaxterod Icngtliwiso, largo 

Cut, halved, then cut across, seed end in this row 

Ctit aame as proceeding, atom end in this row 

Wholo tubera, medium . . - • 

Cut, halved lengthwise, medium 

Whole tubers, small 

MOKITOJIS. 

Whole tubers, large 

Cut, quartered length wise, largo 

Cut, halved, then cut acroee, eced end in this row 

Cut same as preceding, stem end in thia row 

Whole tubers, medium - 

Cut, halved lengthwise, medium 

HARUISON. 

Whole tubers, large. 

Gut, quartered leugtliwiae, large 

Cut, halved, then cut across, wood end in thiB row 
Cxit, halved, then across, stem cud iu this row.,- 

10 
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Stable mamire^ &c, — Continued. 



Variety, and form of seed. 



iiAitRisox— coutinued. 



WTiole tnl>ers, meditim. 
Gut, halved, medium. . . 
Whole tubers, small — 



EARLY GOODIlICn. 



Whole tnhera, large i 

Cnt, quartered leiigtUwiae, largo 

Cut, halved, then cut across, seed end in this row. 

Cut aanie as preceding, stem end in this row 

Whole tubers, medium 

Cut, halved tengtbwise. 

Whole tubers, small.-.. 



O C 50 



4T4 

474 
880 



2G5 
2G5 



4G1 
461 



5^ 
II 
tj_ in 

1^ 



151 
228 
237 



IOC 
221 
220 
225 
157 
224 
214 



!i5 



Founds. 
203 
292 
306^ 



114J 

115 

111 

113i 

120 

117 

153 



Founds. 
16 
22 
16^ 



9i 

5* 

14 
'12i 
17 



Jonathan Talcott, of Few York, planted Jackson White, the Early 
Goodrich, and the Ohio Busset, of which the Jackson White was eight 
or ten days the earliest, and also the best in quality; jield about a hun- 
dred and fifty bushels per acre. The Early Goo<lrich, though a few days 
later, is preferred for its hardiness, smooth and perfect appearance, and 
yield per acre. The OhiO' Eusset matures with the Early Goodrich, is 
full as good in quality, but the yield is only medium. 

A correspondent of the Eural American has for several years raised 
the Garnet potato, and says he finds it all its originator ever claimed for 
it. The Gleason he thinks far ahead of any variety he has ever raised, 
in respect to yield and freedom from rot ; although, as a table potato, he 
considers it uo better than the Garnet. From eight pounds of this va- 
riety he raised one barrel of fine potatoes, without extra cultivation. 
He planted eight rows of the Gleason, four of the Garnet, two of the 
Peach-blow, and five of the Eastern Ked, putting a forlduU of coarse 
manure in each hill, by way of experiment. He generally applies a large 
handful of ashes instead of barn-yard manure. From the eight rows of 
the Gleason, thirty- three bushels were han^ested, nearly all fit for the 
table, and entirely free from rot ; from the eleven remaining rows ofihe 
varieties named, only thirty bushels were gathered, making a yield of 
one and three-tenths bushel in favor of the Gleason. Only a few dis- 
eased potatoes were found among the Garnets, but many among the 
Peach-blows and Eastern Eeds. 

Andrew Archer, of Maine, planted side by side, and on the same 
quality of land, seven varieties of the potato, with the following results: 
The Cuzco yielded 370 bushels per acre; the Orono, 320; the Early 
Goodrich, 320; the General Grant, 304; the Early Sebec, 2G4; the Mer- 
cer, 240; the Jackson, 240. He states that the Early Goodrich, the 
past year, maintained its former reputation as a first class potato in 
every respect; and that the General Grant is equallj^ so, either for the 
table or the market, and is the earliest variety on record, cultivated in 
Maine, being two weeks earlier than the Early Sebec, and three weeks 
^earlier than the Early Goodrich. The Early Goodrich and the General 
Grant do not rot, and he thinks they are far . superior to any other 
varieties now grown in that State. 

^ Isaac Hicks and Sons, of l^ew York^ planted nine rows of each of nine 
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varietieSj with the following results: The Early Goodrich .yielded 188 " 
bushels per acre; Early Samaritan, 9G; Early Rose, 235 ; Harrison, 2C5; 
OalicOj 267 J Gleason, 254; Vaiider veer, 227;' Gardner, 215; Peach-blow, 
196. All were dug before the middlG of September. The Peach-blows 
were begiuning to rot, and were sent to the New York marlcet as fast as 
possible. Three or four only of the Gleasons were found rotten in each 
barrel; all the other varieties were sound, and kept well. The Peach- 
blow brought, in the market, $3 75 to 84 per barrel ; the Gleason, $2 50 
to $3; .the Vanderveer, $2 50; and the Early Goodrich, $2 25. 

Mr. Bristoe, of Kentucky;, planted the varieties named below, vdth the 
results annexed : 



Varieties. 



Whi^e Sprout., 
Early Goodrich 

Harri&on. 

Guzco..-- 

JSbnfcer Ilusset. 
Garnet Chili... 

Buckeye 

Early June.,.. 

Peacli-blow 

Jenuy Lind. 



Seed planted. 


Yield, 


Pounds. 


Pounds. 


m 
m 


2M 
399 


m 


282 




298 


9115 




}D7 






m 






104 




70 



Mr. Bristoe does not regard the Peach-blovv^ as a sure crop in the 
South; as, whatever the time of planting, it v/ill not produce pota- 
toes till late in June. He has planted from April to the middle of Julj'^, 
with about equal success. 

The following table shows the results of an experiment made by Thomas 
Meehan, editor of the Philadelpbia Weekly Press, and a cominittee of 
agricultural editors and others, by boiling fifteen poi>ular varieties of the 
potato. The numbers affixed denote their qualities respectively, No. 1 
signifies best; No. 2 next best, &c. : 



Varieties. 



Early Goodrich. 
White Sprout... 
Feltervd Early.. 
Jerasalem. ..... 

Early Rose . - • . . 

Peach-blow 

Garnet Chili — 
Prince Albert.-. 

GleRHOn 

Carter.... 

Calico. 

Harrison 

Ouzco.- 

Andea — 

Jackaon White, 



From an inspection of the taWo it will be sccji that the Early Eose 
and the Early Goodrich hold the first place in the total value of theu^ 
good quahties; but, as color is of less importance than either texture or 
flavor, the Early Rose must be regarded as the best on the list. The 
Ouzco, Garnet, Ghih, Glcason, and Carter also take a high rank. 

Peter Henderson,of New Jersey, cut one potato weiglung four ounces 
into two parts, in such a way that the largest possible number of ej^es 
in each piece would be presented upward; then each part was i)lacea on 
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the soil of OHQ of tlie benches of liis greenhouse, at a tempera tare of about 
seventy degrees, and kept entirely dr\- until the cut surface hod healed 
over, and shoots began to start from the eyes. The shoots, when four 
or five inches in length, were cut off about one-fourth of an inch from 
the surface of the potato, and rooted by shadmg and watering in the 
usual way, and then put in two-inch pots, in rich soil^ and started to 
grow. Other shoots were afterward thro^Ti up from the potato in 
great numbers, and rooted as before. When the first shoots were seven 
or eight inches higb, cuttings were taken from the tops of these also and 
rooted ; so that by the 1st of Juno one hundred and fifty good shoots had 
been produced from this potato, each of which was equal to a set made 
directly from the tuber, These sets were planted out the first week in 
June, in land not well suited for the growth of the DOtato. The crop, 
when dug in September, weighed four hundred and fifty pounds, equal 
to seven and a half bushels, being an increase of sixteen hundred fold. 

It may be questioned whether this process is of any i)ractieal value, 
or whether it will pay. It is not claimed that it would, when potatoes 
bring only the ordinary price; but, when they are sold at the price at 
that time of the Early Eose^ $3 per pound, there is no doubt whatever of 
its practical utility. 
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Tbe cost of fcncGS is a groat burclon upon a<j;iicTiltnro evcrywiiere. In 
the prairie sections^ wliero stone is never available^ and timber rarelj' at 
hand, the expense i^ increased ; and here ' the feasibility of obtaining 
serviceable live fences is naturally an important inquiry. Western fann- 
ers have long been seekiug the best plant for this purpose. In the 
climate of Great Britain the liaAvthorn (GraUcgus oxijacanthaj has been 
successfully employed for centuries j but, iii the cliinate of the MissL;- 
slppi Valley, it is not suiliciontly at bonK^. to ansYror the purpose; the 
atmosphere is too liot, dry, and variable. The honey locust, ( GlefliUchlaJ 
triacmithosj has been tried, ii^ also the buckthorn, (liliamnus catharticus,) 
the Cherokee rose^^ (Eosa IcvvigataJ and otlier^; but the Osage orange 
thorn, fMachtra aurantiacaj after years of experiment, in different part.s 
of the country, appears to he a more promisinji' material for hedges than 
any other upon which experiments have been made- It was called by the 
French BoiscVarc; by the Indians, bov^wood; and Osnge orange by the 
present inhabitants of ihe West. In 1S41 it was thus described by 
William Kenrick : 

^'^ A native of Arkansas^ where it rises in beautiful ]>roportion to the 
height of sixty feet, and has been pronounced one of the most beautiful 
of our native tree^. The v/ood is, ];)orhaps, the most durable in the • 
world, and for ship-building is esteemed preferable to live-oak. It is 
valuable for furniture, as it receives the finest polisl), and yields a yellow 
dye. It is remarkably tough, strong, and elastic, and preferred by the 
Indians to all other woods for bows. It deserves a trial for hedges. I 
know of no wood so beautiful for this purpose.^^ 

A few facts in the history of its introduction and use in the W est, as a 
hedge plant, are stated upon the authority of Hon, M. L. Dunlop, of 
Illinois. In 1842 a imrseryniau of Peoria County, Illinois, Mr. Edson 
Harkness, after a trial duriug two seasons, in v*^hicli it was killed to the 
roots by frost, came to th^^ erroneous conclusion that it would not stand 
the climate. In 1844 Charles H. Larrabee, of Pontotoc County, 
Mississippi, sent a package of seed to the editor of the Prairio Farmer, 
suggesting its probable utility as a hedge plant, and its great value 
to.IUinois especia^lly* In 1845 Professor J. B. Turner, of Jacksonville, 
Illinois, stated tliat it had proved hardy for six years, and that he 
thought it would make a good liedge, if tho i)lants would bear close 
planting. 

It is claimed that a Mr, Choteau, of St. LouiS; planted Osage seed as early 
as 1800. The elder Landreth propagated some plants in 1803, which are 
now two feet in diameter, and thirty to forty in height. Islv Hancock, 
of Fulton County, Illinois, set a hedge in 1844. It was not till 1840 
that any considerable quantity of seed was sent ITorth. Mr. William H. 
Mann, then a resident of Fanuiu County, Texas, living upon Bois d'Arc 
Creek, hearing that the seed, was worth eighty dollars per bushel at 
Cincinnati and in the northwest, proceeded to wash outtlrkty bushels of 
seed, for which be refused tv^^enty dollars per bushel before starting, only 
to meet the disappointment, on arrival at Peoria, of learning that there 
was no demand for it, tlie impression having gone abroad that it was a 
failure. Alter som© efibrt and delay, it was distributed in small lots, 
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upon a year's credit^ at twenty dollars per bushel. The late Cyrus Over- 
iriauj of Fulton Oouutyy entered into a copartnership with Mr. Mann iu 
planting a few bushels of the seed, and from this beginning the growing 
of Osage thorn plants has assumed its present proportions. In 1851 
three to five hundred bushels of seed were brought into IllinoiSj and in 
1855 the firm above named brought from Texas one thousand bush- 
els. Prior to 18G0 the price varied with the demand from, five to thirty 
doUars per bushel. In 18G7 the trade in seed vras resumed with a spec- 
ulative demand^ by which the market became overstockedj and the price 
was reduced from fifty to five dollars. In 1808 the trade amounted to 
eighteen thousand bushels. The price, eight dollars at firsts went up to 
filly. During the winter of ISGS-'GO, twelve thousand bushels went 
north of Memi^his^ ten thousand of which have been sold for the spring 
planting. The price ranged from twelve to eighteen dollars. Texas 
and Arkansas received not less than one hundred thousand dollars for 
Osage seed in the autumn of 1868. 

It is estimated that ten thousand bushels of seed will be planted in 
the northwest in 18G9, producing 300,000,000 plants, at 30,000 to a 
bushel of seed, and making 00,000 miles of fence, allowing 5,000 plants 
to a mUe — enough to supply 22,000 farms of a quarter-section, at 840 
rods to a farm. One nurseryman has four hundred acres of quicks grow- 
ing. 

Mr. Dunlap thus figures the comparative cost of live and of dead 

fences : 

First year: 

To prepare the hedge-row for a mile of hedge will cost in labor 



about five cents a rod, equal to $16 00 

5,000 plants 12 00 

Setting 4 00 

Cutting and hoeing 16 00 . 



Total 48 00 

Second year: 

Cultivating and hoeing 10 00 

Eesettihg of plants > 4 00 

Third year: 

Cultivating and hoein'g * 12 00 



Totals 80 00 



Total cost for three years, twenty -five cents per rod. 

The next two years it will cost nothing, and will then be ready for 
plashing^ or it may stand a year or two longer. We may add ten cents 
a rod for plashing and trimming, where the hedge will need an annual 
shearing, at a cost of about two cents a rod. This is in case the hedge 
is to be kept within bounds; but in many cases, where it is also valuable 
for shelter and for timber, this extra expense is not incurred. Such a 
fence, when ten years old, will be worth its full cost to be cut down for 
^vineyard stakes, or similar use. 

The first ten years of a first-class hedge should not cost a farmer;, 
including interest for three years while it is growing, over fifty cents a 
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rod, ami the most of this iu labor at odd times. This would make the 
hedging of the quarter-section farm cost^ for twenty years, as follows : 

840 rods hedging $420 

20 years' interest 840 

20 years'' shearing, two cents per rod 330 

Total 1^590 

Cost of board fencing 4^ 000 

2, 404 



The difference for the first twenty years is $120 per annum, and thus, 
instead of having $1,000 invested as original capital, we have but $420 
in the hedge. It will require, at least, ten per cent, to kec]) the dead 
fence in repair, while $17 for each fiirm will kee]) the hedge nicely 
sheared. In one case we liave a reliable hedge, and iu the other an 
uncertain one of pine boards. 

The following communication on the subject of Osage thorn hedges, 
received from Mr. J. W. Clarke, of Kingston, Greene Lake County, 
Wisconsin, is presented as the result of much thought and experiment, 
but not indorsed by the Department as inlallible in all its positions: 

THE OSAGE THOEN. 

Though this thorn has been variously and extensively experimented 
with, probably through half a century of time, with a view to its adapt- 
ability to forming a live fence, its successful propagation and growth 
on a large scale by nurserymen is a work of but recent achievement* 
The urgent necessity of some hedging material ^ as a substitute for board 
fence, has also been deeply felt only within a lew years, or since 
railroads have made such fearful inroads upon the limited timber sup- 
ply of the country. It is, however, a well established fact that the Osage 
thorn is quite as capable of being grown and trained, and of form- 
ing an effective live fence, in all but iar northern States, as is the haw- 
thorn in the British Islands. Its adaptation to the general purposes of 
hedging being a settled lact, the following notes and suggestions will be 
directed to the practical bearings of the principles of growing, plans of 
arrangement, and the most suitable methods of training or directing 
the growth of the Osage thorn, as a Iiedging plant. 

nurseryjmen propagate it with success. 

Of this there can be no doubt, as it is thus grown in Illinois to the 
extent of hundreds of acres, and on an amply successful scale iu various 
other localities. It must be stated^, however, thac the quicks are grown 
too thick in the nursery row, in maiiy instances. Close crowding here 
is not favorable to the best growth of roots, which is as essential to 
Osage thorn quicks as to apple stocks, and as necessary to their best 
subsequent gTOWth in the bedge row. The plants are more healthy 
when first grown on high, or at least on well-drained ground ; the whole 
extent of their wood growth being firmer, and, if sometimes not quite so 
large or rank, better adapted to bear the vicissitudes to which young 
hedges are usually exposed. 
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PREPARINa GROUND FOR SETTING OUT HEDGES. 

Sod ground, designed for hedge sites, should be i)lowed sis or seven 
inches deep, as early as the grass grows treely, in May, tlie year i)recetl- 
iug the planting of the quicks. As soon as the sod is aycU rotted, drag 
and plow as many times as may bi^ required thoroughly to pulverize tbe 
soil, and reduce it to sueh a coiidition of tilth us would be suitable for 
planting corji on old ground, tlie strip of ground so treated being at 
least six yards in width, Tliis should be done either in September or 
early in October; noi: hiter, iis tbe important and necessary operation of 
ridging up tbe ground, as u foiuidution for a successfnl hedge, is required 
to be performed b3forc seven*, freezing weather. The safest course is to 
ridge before the 10th of .Xoveniber. 

The necessity for ridging arises from the generally observed fact, that 
the natural drainage of the hirger portion of tbe vast prairies is poor 
and hieftective, the soil hi many localities being so overcharged with 
moisture, particularly in rainy seasons, as to materially check the 
growth of farm crops ; and, as is well understood, the yield of corn and 
sinaU grain is much reduced from this cause. The same is true of con- 
siderable districts of several of the better timbered States, where other 
fenchig material is growing scarce. 

Th© width of ground jdowed should not be less than eighteen or 
twenty feet, as a narrow space may cause considerable inconvenience, 
where the adjoiiu'ng land is sod or in grass. The height of tlie ridges 
should be as great as can be made by twice plowhig, or gathering up the 
soil. In spongy or low, wet places, three gatherings with the plow will 
not raise tbe ridge too high. The soil liaving been well pulverized 
before ridgin<r, may be harrowed once with a coarse harrow; but it 
need not be made smooth, as a harrowing just before plowing the fur- 
row trenches, the succeeding spring, w^ill 'bo necessary to freshen and 
mellow the mold before other w^ork is commenced. Among the advan- 
tages 01 ridging may be named the following: 

First. The Osage quicks will be more likely to escape winter-kiUing, 
the exemption being due to the fact that the roots are above the level of 
saturation. ♦ 

Second. Operations can be commenced and completed from ten days 
to two weeks earlier, in all localities where the natural drainage is inef- 
ficient, and Osage thorns can be set before the buds open. 

Third. The roots of young quicks will strike down obliquely in ridged 
gromid, instead of extending out horizontally just beneath the surluce 
soil, and attain a growth corresponding w-ith the increase of available 
soil. 

Fourth. The young plants make a more uniform growth when ridged^ 
in consequence of the more uniform condition of the soil as to moisture, 
and will generally be exempt from the gaps and thin places, resulting 
from partial winter-killing, 

Fifth. When a ridge is properly prepared fpv thorn quicks, the roots 
of the hedge-row will tbrm a more fibrous growth, which w^iil be made 
^ chiefly in central parts of the ridge soil, instead of the roots growing 
long and stragglhig. If, in the course of years, however, stragghng 
roots should be found to require prunmg at a distance of eight or ten 
feet from the hedge-row, they will present less obstruction on a ridge 
than wdien grovrn ui)on level ground. 

Sixth. When a Ledge becomes strong enough to turn stock, it is desi- 
rable to check its growth, which can be done by cutting off the ends of 
the roots on the sides of the ridge with a pruning plow, or with a revolv- 
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ing colter, ^vitliotit cndaiigeriiig tlie life of tlie tliorns^ the large nmomit 
of roo>growtli in tlio deeper j central i)arts of tli.e ridge being suftLcieiit 
for the plant 

Seveutb. A ridge eighteen to tweiity-foiir inches above the level will 
add tliirty to forty per cent to the efiective li eight of the hedge ; and, 
in combination with the latter, v/ill form a barrier that will turn stocky 
thus constituting an effective fence from one to tw^o years sooner than 
when planted on low, level ground ; and, at the same time, equally con- 
tributing toward the effectiveness of the hedge in its incidental capac- 
, ity as a wind-break. 

A plow colter, such as is used for cutting off tlic extremities of apple 
tree roots to induce early bearing^ may serve a similar purpose in jyixm^ 
ing hedge roots when extending-bej^oml their prescribed limits. 

Figure 1 represents a young, uidaid, double licdge-row, set in land 
relatively low. Figure 2, a similar hedge, set in a ridge two feet above 
the level of the adjoining land. These sketches afford an illustration of 
the difference, in extent and character of root gii^owth, between young 
hedges set on the deep soil of ridges specially made for them, and those 
set on level ground, with their roots near a ^Yet subsoil, as seen in Fig- 
ure 1. 

As in the case of shortening back to induce the growth of fruit spurs 
in the apple tree, the effect of trimming Osage thorn hedge is to cause 
some tliickening at the bottom, but the grov/tli is chiefly in the upper 
part of the branches, or in the emission of numerous small side shoots, 
or lateral branches. Inexperienced writers recommeiul this mode of 
training to produce thiclk-bottomeck;' permanent growth. Thick side 
growtlx may, for a limited time, rdsult from such management j as 
repeated cutting back leaves the plants, in their struggle for existence, 
the only alternative of the slow, feeble, lateral growth, to be seen in 
hedges that are not allowed to extend their growth vertically. Low- 
trained hedges may be necessary where land is limited in area, and high 
in price, as in case of gardens, small lawns, and other ornamental 
grounds; but in such situations plants of less vigorous growth than the 
Osage thorn would seem to be more suitable, for the reason that ever- 
green or shrubs may bo formed, trimmed, and low-trained a long time 
without pleaching. With the vigorously growing Osago thorn, how 
evei', the case is different. Various plans of training were adopted, such 
as cutting off each row of two-rowed hedgeis alternately, also cutting 
out altetnate tlioms close to the groimd, to induce a thick growtli ot 
yaung wood in tlie'lowcr portions of tbe hedge; but the result of such 
training was not s\ifttciently satisfactory to secure its continuance. 
Hedges formed thus, principally of vertically growing stems, were found 
quite weak in comparison wi.tli pleached fences, the latter I)ro^ung to 
1)6 much more effective for the i^urposc of a farm fence. 

Within a few years past an aggregate of scores of miles of young 
Osage thorns in hedge-rows lias been more or legs injured by winter- 
killing on the lower lands of the west j and cutting back to force lateral 
growth and thickening at the bottom of the plants was probably the 
inciting cause of muck of this great destruction and consequent disap- 
pointment. 

In many of tkese instances the liedge rows were not w^ell rooted, the 
subsoil, and even the upper soil, being too wet and cold to admit of either 
ample or well-ripenedroot growtli. Well-ripened wood is as necessary for 
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roots as for brandies^ to enable tliein to witlistaiid either serere freezing 
or severe trimming. But the g'eneral reason for tlie loss of these mnter- 
killed Osago plants was .succulent, spongy ^ and tender wood in root and 
branch ; and it mast continue to be so with liedgc rows set at the level 
of nndraincd soils. The plants seem too have died of too much cutting 
and too much water in the soil. 

As already intimated^ trimmed hed/:;e3 surely grow thin in the lower 
parts in a few years, however well this operation maybe peribrmed. 
Great care and good management may postpone the self-thinning/^ by 
the inside^ shaded, and wealvi bottom branches dying out ; but these 
branches will as certainly die ont as that the sap tends naturally tothe top 
parts of the hedge, vrhere there is more heat and light. The north side 
of a hedge^ being the most shaded, will be likely to fail first in the 
lower parts, when, from the necessity of thickening the bottom part, 
and renewing the live grov-th from the ground, the labor and cost ol 
laying hedges that have long been subjected to trimming will be found 
greatly to exceed the cost of laying untrimmed fences. 

The objections to untrimmed hedges consist mainly in their shading 
more ground than when trained low ; but this is chietly the case on the 
north side of east and west fences, crops getting as much sunlight in 
about half the time, on the sides of north and south fences. 

HEDaES AS A HABBOR FOU KS'SECTIVOEOUS BIRDS. 

One of the greatest advantages of growing hedges is the fact that 
they provide shelter lor birds. In a general sense, most insects are the 
esaemies of improved vegetation ; and they also comi^rise the natural 
food of most birds, and do vastly more damage where the country is 
open and birds are few. 

It is a signiiicant fact, that in a number of districts in England, 
where many of the hedges have been grubbed up, the increase of de- 
structive insects has become so great that it has been found necessary 
to take measures for the preservation of the birds, particularly the 
hedge sparrow. 

RENEWAL or OSAGE THORN HEDGES. 

It has been established by experience in the British Islands, and to a 
limited extent in this country, that hedges sooner or later become so 
thinned at the bottom that renewed or young bottom gTowths are 
essential to maintain tlieir eflBciency as fences j and this necessitv cannot 
be evaded in the case of the Osage thorn. The sap tends so much 
towards tlie top that the lower part will become thin by self-pruning,^' 
which ^v^ll be succeeded by holes and gaps. This result may be expected 
in both trimmed and untrimmed hedges. These gaps and holes may he 
temporarily mended, howevex, by inserting detached branches cut from 
thicker parts of the fence. Layering has been suggested j but in the 
shade and in dry soil, in which the layer must grow, if at all, their 
growth will be so sIoy/ as not to become available against animals in any 
reasonable length of time, and it is probable that but few la vers would 
survive. 

. Osage thorn hedges may grov/ to a height of twelve to twenty feet 
before they require laying. Laying reduces the height of the fence two- 
thirds or three-tburths, or more, causing the new growth to be made near 
the ground, and here, accordingly, multitudes of vigorous young saplings 
are sent up;, growing up in lifee manner;^ at each successive laying. 
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THE STRENGTH OP TWO-EOW HEDGES WHEN PLEACHED. 

Single-row hedges cannot well be renewed by laying without stakes. 
But double rows may not only be laid or pleached without stakes, but, 
when laid down in a proper manner, the hedges will constitute a very 
strong fence. Two-row hedges are believed to be much the best adapted 
to resist the stress of gales of wind^ the attempts of rampant animals to 
break over them, and for any contingencies requiring great strength in 
a fence. 

Figure 3 represents a section of the horizontal form of laying the 
brush of each of the rows backward and obliquely over to the opposite 
side, The stems of the thorns are i:>leachcd^ one from each side or roW; 
alternately, each sapling being brought doAvn from the opposite side^ 
and laid in such a manner that each stem crosses the hist one laid, about 
midway of its length, and in the center between the hedge rows, the 
angle formed between the sax)lings and the. ground being about thirty 
degrees. In illustration of the great strength of this form of two^rowed 
hedge, Figure 4 represents a vertical section of the sauie, which is five 
feet high above the ridge, and forms an almost impassable barrier 
against any farm stock. 

SINGLE-BOW HEDGE KOT EPPICIENT l^js^LESS STAICED. 

After special examination of one-rov/ fence, in Illiuois, both unlaid 
and such as is called laid, the conclusion is reached that neither neat 
nor efficient single-row hedge can be made without the aid of stakes; 
and it is stated that in the British Islands, stakes arc always employed 
to give it stiffness, and hold it in line in pleaching. Specimens of the 
single-row Osage thorn that v/e saw had much the appearance of a line 
of brush with tops all outward, and butt-ends in the center. Such 
single-row fence spreads wide, and settles to the ground so much, that 
it occupies even more space, as seen in Figure 5, wlule not possessing a 
third of the value, as a fence, that is required by a substantial two-row 
hedge; and the single-row fence — ^it cannot be correctly called hedge — 
must sag and settle toward the ground, if pleached without staking. 
We have examined some specimens in whieli there were live stakes, 
obtained by cutting ojQf the tops, and leaving the lower of the thorn 
stems, 

"DISADVANTAGES OF LIVI3 STAKES. 

Live stakes may save a portion of the time that shoukl be devoted to 
preparing others, but the subsequent disadvantages resulting from their 
use will more than outweigh the trifling saving of time effected. A 
hedge becomes thin at the base of the growing stakes, the sap ascending 
and forming a spreading, stool-like form of growth, where the hedge is 
trimmed at the top of the stakes, instead of sending up shoots, as would 
be the case if the stake saplings were laid at the bottom to thieken it 
with young grovrth. Another defect is, that numbers of vigorous shoots 
sprmg from the crowns of the stakes, forming and maintaining a growth 
of shoots two or three feet in advance, and highei? than the general 
height of the hedge. It is also necessary to cut live stakes oft' at the 
ground preparatory to relaying the hedges, which is not required when 
detached wood is used. Dead or detached stakes are ajways preferable 
to live ones j they serve two or three years before decaying, by which 
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time tlie form imd material of tha liedg'O become set, or firmly fixed by 
growth^ and intakes are no longer necessary. 

The top:^ oi the stakes, sot three feet apart, are bound at the top by 
winding or \vattlin<]!' lojig', siender, thorn .stems so as to inclose the tops 
of stakes between them. The object of staking is to so istiffen a hedge 
that it can bo made witli far less thorn material than would be practica- 
ble if stakes Avere not employed. The .stakes also prevent the sagging 
of pleached or obliquely laid saplings, preventing tl^e obliqne material 
from smothering;' thi^ youn^- nndei'^Tovvth of slioots from the base of the 
fence. The strenf^th imparted by tlie stakes also prevents the brush 
from beins' pushed out of line by stock, or blown out by gusty wiiidg. 
The object of vrattling or double- winding them at the toi^ with saplings, 
which makes a much more handsom.e fence, is to hold the tops of the 
stakes, and consequently of tlie fence, iu a straight, even line. 

In an Osage thorn single-row hedge, trained in this tapering form, 
tbe top of the hedge will not i^revent either sunlight or rain from access 
to its (nitsidc grov;th, as would be the case with square or flattop train- 
ing. There are specimens of square-top Osage thorn hedge in the west, 
tbe bottom of which is already thin, and in places open, 

PKAGTIOAL SUGGESTIONS. 

Strong, two-roYiT.d hedges aremncli more suitable for large in closm'es, 
to turn rampant animals, to bear severe stress of boisterous winds, or for 
any purpose Vviierc a very strong fen.ce is necessar\', than a single-row 
fence can over becouie under the best possible management. The double- 
row will make the best fence lor formers generally, particularly where 
the farms and their subdivisions are extensive in area. 

Shigle-row fence seems most vsuitable for vegetable and flower gardens, 
and nursery grounds, besides hjwn and. ornamental grounds, as before 
stated. It boars trimming better, and requires Jess ground for growth. 

SETTIXa QUICKS IN HEDGE ROVv^S. 

This hedge-row ridge, having been prepared in the fall as suggested, 
may be harrowed over once or twice, as soon ns the frost is out of the 
ground in early spring. A mode of setting Osage thorn quicks^ known 
as spade-setting, consists in opening a line of slits in the surface soil, at 
regular distances on the line of the intended hedge, with a long, narrow 
spade. The spade being thrust down a sufncicnt depth, is pushed for- 
ward from the operator, when an assistant inserts the root ends of the 
young quicks- There are serious objections to this mode of setting. 
The quicks are not set, but tucked in and often doubled back, the roots 
being placed between two flat surfaces, when the spade is withdrawn, 
and the slit closed by pressing the soil back against the quick with the 
foot, Vt^hich process as certainly flattens the roots as a botanical specimen 
is flattened between the leaves of a book. This flat position and res tricted 
direction of the young roots must retard the formation of an efficient 
hedge. 

FUKIIOW TKENOHBS TOE DOUBLE-LINE QUICK HOWS. 

Por making the trenches a plow with a deep land-side is best, forming 
a deep furrovf, smoothed on one side. A n^sw mode of furrow-trenching 
and of setting Osage thorn quicks in the trenches is shown in Figure 
which represents a cross section of double-row trenches on the crown oi 
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the ridge. Stakes are set tJie ^vhole length of the fence line in the cen- 
ter. ' The distance between the quick rows is two feet. The trenching 
is commenced by first plowing a light farrow toward the center, which 
will rest on the space between the trenches. Next turn a light furrow 
on top of the first, depositing this also over the space between the trenches. 
Then plow a furrow out of the bottom of each trench, turning both fur- 
rows outw<ard from the lines of the quick rows. By this process of tak- 
ing two furrows from each trench, a suitable supply of mold is depositecl 
precisely where it is most needed to fill in about the roots of the quicks, 
when these are set lip. 

The old mode of setting the quicks, at uniform distance between the 
rows, was by means of a line with colored strings tied to it at the required 
distances. The lan.d side of the furrow^ was the support to stand the 
quicks against, and guide them in a straight line. But the land side of 
the trench was liabie to be crooked, and the labor and time required 
were considerable. A more serious objection, however, is that some of 
the roots of the quicks are turned aside from their natural position by 
pressing against the wall of the trench. This misplacement of the roots 
retards their growth in some degree, but the injury is less, than that of 
the same kind incident to slit-setting, by means of a spade. Another 
defect is that all the soil is turned out on one side of the trench, provid- 
ing no mold to fill in on the other side of the quiclcs. 



THE SETTING GUIDE. 

As a rope or garden line cannot be kept straight, and the land side ot 
single furrows is liable to the same objection, a tool has been devised 
which may answer the three-fold purpose of spacing the quicks as they 
are placed in the trenches, as a support to the quicks, and as a guide to 
keep them in line ; these several objects being desirable, and even neces- 
sary, before and during the operation of filling in the soil, and earthing 
up the quicks. This setting guide will cost only a few cents and a little 
labor. It is made by taking a narrow strip of inch board ot three or four 
inch batten, fourteen to sixteen feet long, and attaching to it three strips 
of hard wood, one in the middle, and one at each end, for legs, which 
should be sixteen to eighteen inches long. Figxiri^. 7 gives a side outline 
of this form as set for use, about one-third of its width from the land side 
of the furrows-trench. Vertical chalk marks can bo made on this setting 
guide, or small pins of wood may be inserted at the distance the quicks 
are to stand in the rows, two feet being a good distance for a two-row 
hedge, giving one i)lant to every foot in length of the fence. Of course, 
^ the quicks in each row will be placed opposite the spaces in the other. 
The quicks in the figure are sj)aced one foot between, as for a single-row 
hedgel If holes are made at intervals of four inches, the entire length 
of the guide, pins can be inserted, and the quicks be set at any number 
of inches apart that is a multiple of iour. By placing the quicks in the 
angles formed by the pins or pegs and the horizontal strip, they are sup- 
ported in position on two sides, and can bo placed as they are to remain 
in the trenches, with ease and rapidity. . Wlien the lines are properly 
staked in each trench, the stakes being set so that the guide may be 
against two at each time of its removal, there will be no sagging, nor 
any side- ways deflection of the setting guide or the row, while the 
quicks are placed and supported in a good form to have their roots 
properly extended and molded, and the soil filled in on both sides of the 
rows. 
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RESULTS OP CLOSE TRIMMING. 

It is supposed that none but siiig'le-row liodges will be trained by the 
repressive process of trimming tvrice jumuallyj for the quicks in hedge 
of this form will be slender in consequence of the crowding" of the roots 
from thicker setting in the rows. Trimming docs thicken the surface of 
the hedge by causing a stubbed, stooling form of growth, but this form 
at the top soon shades tlie bottom part; Ivcepiiig out air^ lightj and 
moisture. 

After a few years of close pruning, twice each year, inlaid hedges pre- 
sent a thin bottom growth. Trimnu^il liedges cannot well be trained 
more than two and a half to tliree feet lugh, a yard across at the hot- 
torn J wliile narrow at the top. Of these dimensions^ a continually trim 
med hedge is not alwaj^s [i safe fence as against jumping horses and 
cattle, and its ultimately thinned bottom opens a door tor the inroads of 
untamed swine. On the other hand, pleaching causes a thick, bottom 
growth, thicker after ])leaching than before, by the combination of old 
and of new growth^ and while am])]e new growth is forming in the hot 
tbm the old saplings, now pleached layers, arc still kept growing} and 
if not cut two-thirds through they will grow too much and prevent growth 
lower down, many of them sending up new shoots iu all parts of the 
fence. The pleached saplings also add great strength to^such forms of 
fence by combining an upright and an oblique, or an old and new growth, 
crossing and strengtliening both forms of thorn material. The young 
shoots trom the bottom of a ]>Ieached hedge tend outv/ard in a degree 
toward the light, but the brush of the laid saplings can be spread wide 
enough to protect this growth, or so much of it as may be required, so 
that a properly pleached hedge, while nuiking amide growth in the hot 
torn also protects it. II enco a healthy growth of Osage thorn hedge 
may bo made renewaWe for ages by successive and reasonable pleaching, 

REPAIRING!- HEDGE PENCE. 

A hedge that has been trimmed from five to seven years becomes so 
thin and inef&cient as a fence in its lower parts, that it must either be 
laid or repaired. Such a hedge may bo repaired by thrusting detached 
brush cut from the thickest places into the holes as compactly as this 
can be done and driving down stakes, or working saplings througli 
it obliquely, according to the necessity of resisting swine, or stray- 
ing hedge-breakers of any sort. The process of mending requires fre- 
quent repetition, Avhen stock is grazed to any considerable extent near 
poor hedges, and laying will sooii be found to be more economical than 
patching with repairs, however carefully ]>erformed. 

IIEDGINa W^ITIIOUT LAYING 

consists in cutting back the quicks the fii^st year at six to eight inches 
from the ground, cutting off the vertical shoots six inches higher the 
second year, and repeating tlic same process and distance the third sea- 
son, when the hedge row will be about two feet in height. It is then 
allowed to grow another foot higher w^hen the top growth is again care- 
fully cut off, after Ayhich the hedge is kept down by close trimming in 
July and November of each year. This is hedging by negation, or re- 
pressing it instead of first encouraging growth, and then training so as 
continually to maintain it in the bottom etinally with the top of the 
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hedge. The plan involves tlie perfGrniance of so much labor, and ap- 
pears so little adapted to extensive hedging that wo do not recommend 
itj believing that it would retard the extension of true hedging. 

TEAININa HEDGE FENCE. 

Owsagc thorn fence^ when kept do^m by trimming, should be trimmed 
as soon as the spring growth, sometimes called the midsummer shoot, 
is completed. This may be earlier or later, according to the character 
of the season, but the interval of rest between the first and the second 
stage of the year's growth usually occurs before the first of July, During 
tliis interv-al of rest, directly after the first growth is complete, is the 
best time for summer trimming. The second trimming may be per- 
formed at any time between the falling of the leaves and the setting in 
of severe freezing weather, but no trimming should be done when the 
sap is congealed to any great extent by frost. 

timjMminc^- tools. 

SomQ persons may prefer one form of tool, others another. A variety 
might be sugg;ested, but we skctcli two only of the best for practical 
uses. Figure S represents the trimming hook, and Figure 9 the trimming 
blade. Both require handles from two to three feet long, according to 
the height of the operator. When, the growth to be cut on is small, the 
hook with a shorter handle may be used with one hand, but in all cases 
when the shoots are thick and vigorous, the trimming blade is the most 
effective and the most convenient tool. 

HOW TO TRIM HEDGE FENCE. 

If, in the process of trimming, the shoots arc cut toward the bottom 
growth of the wood as downward in an unlaid one, or against the lean- 
ing direction of the laj^ers iu a laid hedge, the ends from which the 
shoots are cut are more or lees split, bruised, or maimed, and the result 
^ will be dead, stubbed ends. To avoid such injuries, all trimming 
should be performed by strildng toward the tips, as upward with unlaid 
hedge, and in the direction the brush leans with such as have been 
pleached. The principle is the same in trimming hedge as in prun- 
kig by hand. The wood cuts will heal well, if they are smooth, and 
the new growth will start at tlie top instead of below the ends that have 
beeneut. 

PLEACHING HEDGE. 

The season in which to pleacli is not when the hedge is growing, but 
in the fall, between the ialling of the leaves and the time when winter 
sets in. Osage thorn hedge sliould not be pleached during severe freezing 
weather, but pleaching may be done iu mild weather, wheu there is 
but little frost in the wood, l^vd in the winter iu southern latitudes. In 
the northern belt, where the (Osage thorn thrives, which is as far north 
as southern Wisconsin, it is not safe to pleach in winter. But if not 
done at the best time in the fall, this woi-k may be pertbrmed before the 
buds swell in the spring, as early as the middle of March. 

An Osage thorn hedge will attain a giv 
than in others, according to the richness of soil, and other conditions 
affecting the rate of growth. Size rather than age, therefore, may de- 
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cide the question Tvlich to pleach. A hedge requires laying Athen the 
stems of the saplings average two inches in thickness at three feet from 
the ground. Hedges that grow slowly, as they will in wet gromKl, if 
tliey grow at nllj niny require laying wbcn the saplings are one-fourth 
smaller, though no younger^ to thicken the bottom of the fence. Osage 
thorn quicks may attain this size in six or seven years. When the sap- 
lings are much larger, the labor and expense of pleaching will be pro- 
portionally greater. 

HEDGING TOOLS. 

The tools required for pleaching or laying are few and simple in form. 
Figure 10 represents the pleaching hook^'^the point being somewhat beak- 
like in form, and the handle made of wood. The uses^ of the four- toothed 
press pole, Figure 11^ wdll hereaiter be stated. 

EEPAIUING nEDGJilS 3?0Il rir^ST PLEACIIIKG. 

There being no horizontal or oblique old layers to pull out when a 
hedge is to bo first laid, the process of preparation is very simple. It- 
consists in trimming off such straggling side grov/th as may be in the 
way of the w^orkmen; setting the stakes if a single row or a staked 
hedge is in hand, and cutting off saplings close to the ground where 
there are more than one to a- foot. The thorn brush tlius obtained may 
be used to fill in at the bottom j and in thin, places. 

LAYING HEDGE. 

In single-line liedge the saplings arc so wound between as to press 
against the stakes, the tips or brush ends being all turned to the beveled 
or slanting si<lo. For a single'thorn hedge, the form of Figure 8 is prefer- 
able. In this form the tips or brush are turned equally and alternately 
on both sides of the stakes, and thirty degrees is about the right tacli- 
nation of the saplings when pleached. The hedge being commenced 
right by thrusting brush down among the live-shoot stakes to rest the 
first layers upon, the layers being placed at the same angle throughout, 
the work proceeds to completion. To prevent breaking where the siip- 
lings are cut and bent in the act of laying down, take care to cut two- 
thirds off, as this prevents too much sap from going to the layers, and 
causes a thicker and stronger degree of new growth'^from the bottom of 
thehedgc- 

EELAYING IIEDGB PENCE. 

This w^ork is the most difficult of all hedging operations. The fhrst 
step is to trim away the straggling aide-shoots, as just described. The 
hook (Figure 10) is suited for this work, gathering vStraggiing growth 
better than a Btrai*ght hedge tool. Next ]mll out the old layers'^ drawing 
them out by the butts, or lower ends. This vnll be the tough part o± 
hedging worlc, and it seems i)racti cable to i>erform it by an easier, if not 
a quicker, ])rocess, by the use of horse-power. A boy can lead a horse, 
with a suitable chain attached to the whiflietree, while a man attaches 
the chain to the lovv^er ends of the old layers, as fast as he comes to them j • 
and so on from one end of the hedge to the other. The old stuft; both 
Hve and dead, being cleared out, the stakes are set a few inches one side 
of the line of saplings, and the laying is then proceeded with, by bend- 
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ing down the saplings ono by onc^ cutting eacli as niuoli as two-tliirds 
ofij about three inches from tlie ground, this height being required to 
facihtatc the bending to the stakes Tvithout brcvaliing oil the remaining 
third, by whicli the saplings are still attached to their roots, and through 
which they are to bo kept alive. This very important process wsliould bo 
performed with deliberate care, and as fast as each sapling is hrid down, 
the stub joined at its base by cutting is to be cut off by a fihcrt side- 
blow with the hooked edge of the pleachiug-liooTv. The lirst cut of two- 
thirds, to facilitate hiying down, is made vritli the reverse edge, ?:.ecn in 
the i>rojcction on its part, Figure 10. It is qiiibC ne(X\^.sary to rui. ou the 
stubs, or the young growth to come forward will be froui the tip:; of the 
stubs instead of from the ground, where it it; required, ii' left uncut the 
stubs will also proTC great obstacles to the work when, in six or eight 
years, the laying down process must bo jcpeated. 

PLEACIII2\a STOUT OR TA]^^GLI■:•D IIJODGI': r.O*W;S. 

Wheii the saplings are large there will bo found much sproadiiig brush 
on the sides of the tops, and it will be fouiul diilicult to crush this growth 
on the side that goes under in laying the sapling in the hedge. It can 
he cut off when brought down low cnoug'i, but tliis will be i'ound slow 
work. When the Axrtical stem-growth is three or more inches in each 
saphng, the v>^ork may be reduced. The strongest under-branchcs must 
bo cut oft' to admit of laying avcIL Eut tlio Iicdgo (doublc-rovf hedge 
being now under consideration) being ready for hiying, three men, one 
to cut and two to pull dovrn and press, Ciui get ori proportionately easier 
than one alone. 

Two men use the press-^pole, represented in Figure 11; the other uses 
the pleaching-hoolr. The pole is thrust through behind each stout ver- 
tical sapling, when both men pull gently and cquallyp Thus bent back 
a little, the third man cuts it two- thirds through, cutting obhquoly 
downw^ard v/ith the pleachiiig-hook. The two men steadily press the 
sapling down to the hud part of the hedge, the teeth in the pole keeping 
it from shpping sideways, and also serving to guide it to its assigned 
place, when the men bear heavily on the- pole, Ibnving dov;n the sapling, 
and crushing back the brush on its undcu* side, till both are in the desired 
position, TIic force here employed is threefold as great as ono man can 
exert in the sarae work. Consequently^ nmch of the trimming from the 
under side, to let the brush sapling into its ])lace, is saved, while all the 
men arc enabled to work y>itU less hindrance from thorn brush, and the 
hcdgeismadethickerandstronger. Themcn with thcpleaching-hcok cuts 
off the stubs, and attends to any trimming that may b(5 required, while 
the others arc at work pressing dov/n the sapling brush. A tough pole 
is necessary for this Avork, and the process appears more v/orkman-likc 
than for two men to bond down Osage thorn saplings with pitchforks, 
thus wasting half their powcir. 

IIEIirvlNa-EO^^E HEDGE. 

Wo have spoken of pleaching double-row hedges, by crossing the 
saplings alternately, when each sapling, and each row, by the force 
derived from thorns and roots, severally and reciprocally supports the 
other, and resists every tendency to displacement. This form of tenco 
may be made' even stronger by plachig a continuous Viv.o of long, 
medium-sized, rough-trimmed saplings hi the angle or crotch above, the 
linevr'here sailings cross ono another. If o stakes arc reqnned, Thii^, 
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form of thorn fence is similar to the old time " lierring-Loue rail and 
stake fence, and tire name lierring-bone hedge" would not ])0 inappro- 
priate. 

Another plan of forming t^vo-ro^v hedge, when laying it, may here he 
noted. The saplings, standing two feet aj^art in each rovv', are left at 
intervals of six feet in each line, to form live stakes by cutting the fops 
off. There will be layers enough when the hedge is again laid to admit 
of these stakes being cut out if they become stooly wh(^re ])reviously 
cut off. About Ixalf tbe saphngs may be laid along outside one stake, 
then inside of the next, and thence angling across to the other row ; so 
of the saplings on each roAv, the ends of the brush proteetiug the young 
growth below tlio i)lace where it hangs ovqv on either side/ The other 
half of the saplings is laid to cross one another in the center of the 
hedge, as in the herring-bone form, without regard to the stakes. The 
stakes and the layers can easily be taken out v;hen relaying become?* 
necessary. Tlie stakes arc the means of adding sidc-Wcills, as it were, 
to the hedge. The hedge so made cannot be otherwise tlian very strong, 
from combining the herring-bone and staking features, and the combina- 
tion affords a choice of two plans of stout double-rovf hedge, cither of 
which is comparatively easy of construction and subsequent manage- 
ment. 

TRDDIINa YflTIIOUT tAYTNG, AlsD LAYING WITHOUT TRDDIING. 

A hedge that is left without laying seven years will have been trimmed 
fourteen times. An average hand will trim a mile in twelve days. Muh 
tiply twelve by tlic number of trimmings, and v o have a- charge, at a 
dollar per day, of $108. The hedge so ' tihnmcd must 1}e cut otr*at the 
ground, for it cannot be easily or tolerably well laid after seven years 
of close trimming. Hence, at the end of a seven years' course of 'trim- 
ming, we have an interval of two years witliout any ience, except the 
old brush lying beside it, (o protect the young growth that is springing 
from the bottom to form the miw hedge. With the uiitrimmed double- 
row hedge wo have a little more shade, lar more protection against wind, 
no liability to trespass with jumping animals, a good fence during our 
life-thne, little or no expense for trinmiing; but, at the end of the seven 
years, there is the expense of laying. A man will ])repare, stake, and 
lay four rods of stout hedge per day, w liich is a dollar for everv four rods, 
or eighty dollars per mile, m seven years. It will bo scon that a course 
of seven years^ trimming costs fifty per cent, more than once laying with 
notrhnming; and, if avo charge one dollar per mile per anrmm for a 
little trimn)ing away of straggling shoots from thci sides of the tall 
hedge, the result will remahi substautially the same. 

HEDGE AND DITCH FE^X^E. 

As generally understood by those interested, there are large areas of 
both low juul clayey :" 'Is in Missouri, lovva, Inaiana, Huno:-.s!'and 3iin- 
nesota, where open d'.. lies are required as watcr-coiirscs. In some of 
those States several ' these ditclios have been made as a means of 
partial surface drainir , and many more W(mld be niade, some of them 
on division hues, Yvhei',^ the ground is suitable, U the water-courses could 
be protected against damage to then' sides by the treading of ammals. 

There are many ditclies which arc Avater-courses in the spring, but 
which dry up, and remain dry, during most of the other three-quarters 
of the .year, except during and for a brief time after drenching rains. 
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but TThioli miglat be rendered more valuable could tliey be made to hold 
stoek-T7ater during a greater" portion of the warmest season of the year. 
Shading, as is well known, retards evaporation, and these open ditches 
can readily be shaded by growing Osage thorn hedge-rows on either side, 
and when five or sis years grown, or before, if the growth is vigorous, 
laying them down obliquely across the ditch, making a hedge over the 
water-channel, as shown by Figure 12. 

The thorn brush would also protect the ditch banks against iDjury by 
animals in seeking water. The roots of the horizontal saplings and then' 
living growth of thorn layers prevent the hedge growth from falling 
iiito ditches so fringed and shaded. If, in the course of years, such 
ditches should require cleaning out, the layers might be readily cleared 
away, and a new arch supplied from the fresh, vertical growth which had 
b^en allowed to form in readiness. Another important advantage ot 
such shading would be that the shade of the horizontal thorn brush 
would keep the frost in till the general atmospheric temperature would 
be sufficient to thaw it out of all merely shaded ground. In this way 
the sides of the ditches and the tops and insidos of the ditch banks, or 
ridges, may be secured against the crumbling and abrasion to which 
they would be subject by frequent freezing and thav/iug. Sucli protec- 
tion and shading effects of horizontal hedges ■\\'ould also be advantageous 
in connection with outlets or open drains, particularly with the drains. 
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Eags hare failed to sui)i)ly tlio demands of iiaper-nialvcrs in tliis age 
of printing. A clieapev, more abiuulaut fiber is essential to tlic unde- 
layed advance of civilization itself Straw is clieap and abundant^ snitod 
to the manufacture of low gradiis, but uhdcyirablo for the better (lualitiewS 
of printing paper. Wood has been used to some extent^ and the svramp 
cane of the soutli {Arunclinaria {jigantm) is coming into extensive use as 
paper inaterial. 

While these and other libers should be tested^ there is one that has 
maintained for centuiies a- high reputation for various useful pur^^oses, 
and within a fev^ years has almost monopolized the European market 
for paper material— the SimrUnn of Pliny, the esparto of the Span- 
iards^ laiown by various scieiitifjc synonyms, as Macrodiloa tcnacissima^ 
Sti^a tenacissimcij and Jjjjgciim spartum. It is also popularly known 
in Spain as the atoclia phint, and in Algiers as alia. It flourishes in 
Spain and Portngal, in Algerin, and in North Alrica. It is said to be 
found also in JSTaplos^ Sicily^ iuid Crete, The principal sources of supply 
are the provinces of Granada, Murcia, and Alineriiij on the Mediterra- 
nean coast of Spain. Its liber is ex])orted also from the French port, 
Orarij in Algeria^ in latitiule 35^ 44' north, immediately opposite the 
region yielding it most abundantly in Spain, 

It is interesting to note the fact that JSTow Mexico i>roduces a plant 
the fiber of which appears to be similar to tlmt oi the Spanish esparto, 
as seen in the museum of this Department. It is Icnown to botanists as 
IStipa tcnacissima ; was obtained in 1851 by Charles Wright^ of tlieMex- 
icau boundary connnission^ and may be found among the Deimrtmcnt 
botanical collections. The latitude of the northern section of Kev/ Mex- 
ico is the same as that of southern Spain ^ the climate in some respects 
similar, being warm, dry, approaching aridity, and the soil is snited to 
similar products. 

The esparto is ])resumed to bo identical vrith the sjmrtitm of the 
Latins, described by Pliny as usefnl in various arts of the Carthagenians 
in their Urst w^ar in Si)ain. At that i)eriod the mountains of Spartacus 
Campus, including the territory between Grenada and Murcia, vrere 
covered with this spontnnccus growth j and its uses in the Iberian 
peninsula w^ere represented to be innumerable. The historian expressed 
regret that its great bulk prevented its transportation for a greater dis- 
tance than thirty leagues, and its consequent universal dissemhiation as 
a valuable material lor many industries. The region referred to is the 
precise locality of its greatest i)roduction now. 

HABITAT or THE EgI>AllTO. 

It grows on sandy shores, and on the gravelly hills of the interior, 
upon soil so poor as scarcely to be capable of any other growth. It is a 
spontaneous product, requiring and receiving no care whatever, but 
becoming more vigorous and abundant with yearly or semi-annual 
gathering. Tlie harvest is not obtained by cutting, but by pulling or 
separating from the root, a labor of little difficulty if i>erformed at the 
right time, vrliieh ij; the month of May or June at or near the coast, and 
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July at tM liigiier elevations of ,tlie interior. It is particular m tlie 
clioice of soils, "growing in one lopality in great luxuriance, and in another 
eniluring a dwarfed and feeblo^xistencej asj seen in isolated ])atcLges or 
tuffcs. Above an altitude of tliree thousand to three thousand five hun- 
dred feet it is rarely seeUj and disappears in the vicinity of the line of 
winter snows. It may bcySaid to bo yery hardy, though not so much in 
enduring severe frosts as in tliriviifg in continual drought and great 
poverty of soil. 

It grows naturally in tufts or chiinps, and is gathered by pulling. If 
GoUected green, it becomes a tra^^)arent liber of little value j if too dry, 
the constituent elements of silica and iron are with difficulty removed. 

The gatherer protects his leg«^and hands v;itli boots and gloves, and 
then twists the stem around a ^''tick t6 obtain a better purchase. The 
time of harvest is from the micldle of May to the middle of June. After 
being pulled it is collected into^bundlos, which are formed into a heap and 
left for two days. On the thipd day it is spread and exposed to the heat 
of the sun till dry, then rcbuldied and placed under shelter, and after- 
wards macerated in sea-waiiier if it cuu be obtained, agaiu dried, wetted, 
and beaten before it is ready for use. 

itATUBE AND USES, 

The esparto of the interior is longer and whiter than that of the sea 
coast, but thinner, and of less strength. 

It is estimated that fifty thousand person kS are employed in the collec- 
tion, iireparation , and manufacture of this fiber in southern Spain - 
Large quantities of esparto thread arc skipped to l?rance, mainly to 
Marseilles, where it is used in making carpets, roi>es, baskets, and pack- 
ing fabrics, AtAquilas it is used for rope-making in place of hemp, 
and is crisped to imitate horse-hair for mattress material, for which pur- 
pose it is highly pi'ized, being very durable, and not liable, it is claimed, 
to become a harbor for vermin. 

As cordage it is regarded now Avith as mucli favor as in the times of 
the Carthageniaus, from its valuable pro]:)crty of resistn]g decay in con- 
stant exposure to moisture. A considerable trade is carried onmth the 
Indies in a style of shoe or sandal of esparto, found very useful in hot, 
rocky, or sandy soiL" The peasants, in a portion of Spain, use no other 
clhaiimtre. It is regarded as graceful and classical, if somewhat rustic. 
This liber is also used in the Scotch carpet trade in Kidderminster 
and Brussels goods. 

Great improvements have been made in its preparation for piaper- 
making. A process is euiployed for extracting the glue-like nmtter it 
contahis, leaving the liber clean and ready for use. Formerly thirty or 
forty per cent- of rags were used in the manufacture, but an excellent 
paper, strong and of fine surface, is now made without any admi:s:ture of 
linen or other material. 

Of all the substitutes for rags tested and used at present in Great 
Britain, tbe esparto scarcely has a competitor. Some of the largest 
British paiiers are now printed upon it- Experiments have recently been 
made in softening the fd^er, by i)assing it through machinery without 
the aid of caustic soda. So advanced arc the processes by which it is 
converted into paper, that it has been claimed that a cargo arriving in 
London in the morning has been converted into paper during the saip'^ 
evening. 

Its chemicalconstituentsaresaidtobe: yellow coloring matter, IL'; rod 
matter, 0; gum and resin, 7; salts forming the ash, 1.5; paper liber, TSXu 
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Tlie quautitv im])ort.cd into Great Britaiu lias readied the following 
figures; .1.SG4/ 4;3/l();3 tons; 1805^ 51,570 tons, (£209,030 ;) 18G0, 00,833 
tons, (£311,808.) The entire iuiportation of i)aper material, of all sorts, 
cluring the ^.mm years, was 07,819 tons in 1804, 71,155 in I8G55 and 
94,985 in 1800— (esparto eonstantly iijcreasing its relative proportion, 
and attaining a niaximuin of move than seventy per cent, of the total 
foreign supply. 

riiOGEESS OP THE ESPARTO TRADE. 

The Department has had, for several years, more or less correspond- 
ence "^N'itli the IJnited States consrJs in Soutliern Spain on this subject, 
and has received very full accounts of the progress and condition of the 
esparto trade, especially from Sir. Frederick Burr, United States con- 
sular agent at Adra. 'When the recent demand sprang into activity, the 
fiber was obtained oidyfroni the hills and on the coast; but as con- 
sumption quickened the demand and advanced the price, the cost of 
carriage through a region almost destitute; of roads was amply met, and 
tlie business of gathering and forwarding extended forty miles or. more 
into the interior. The mode of transit is by bullock carts.'^ The 
provinces of x\linoria and Murcia have furnished the greater portion of 
the supply. 

In 1804 tlie cost in the interior was only four reals, or fifty cents, pei 
quintal, wliilo tlie Ireight to the coast was ten reals more. Atthat date 
the average price, on shipboard, was about £ i 26'., or $20 50, per Eng- 
lisii ton. In the ijrevious year it was ])urchas(Hl at about two-thirds that 
l>riee. Prices have been constantly advancing since that date. 

The crop is imrchased annually of individuals or municipalities own- 
ing waste lands on which it groVrs by mereliants or speculators, who 
employ the peasantry to collect the grass and convey it to local i^osts, 
ready for sliipnient by cnrts or on the backs of mules or donkeys* For- 
tunes have been made by the proprietors of these liitherto worthless 
lands, and by the purchasers of them, as also by the traders in tliis 
species of merchandise. 

Mr. Burr assumes that a vast breadth of country in tbe United States, 
in the same latitude in whicli it is found in Spain ^ is adapted to its 
growth. The following extracts are made from his report to this De- 
partment. 

Tliere arc two classes of tliis plant, the ^^atoclia," properly so called, aud the coarse 
or "bastard^^ atoclui. The latter is nuicli eiipcrior in height, the grass growin^^ to 
the height of about three feet, hut it i« inferior in quality and in stri^ugth of libeP; 
though used for several purposes. 

The atocha <>Tass, Avliich is called e.si)arto, i« not eut lilce ordinarj-^ grass^but is pulled 
np from its sotikct, as ib -were, for it very rcadilj^- separates from the plant a little above 
' the roots, ^vliich it ia uceesaary to leave undisturbed in the ground. The thin, wiry 
grass thu8 gathered is spread out to dry in the sun, aud is the article known in Spanish 
as esparto. 

The esparto grass, from the length and strength of its fiber, and the faciUty with 
Avhich it may be twisted into ropes, and easily woven (or rather ])laited) into matting, 
forms a ehea]) and nscful article for many ordinary x^urposcs. In the great miuing dis- 
trict of the Sierra do Oador, in this x^rovince, and in that of Cartagena, and most others 
in Spain, all the ropes use<l in the mines are made of esparto. These ropes are very 
slender— about oivo and a half inch in diameter — yet they servo perfectly well for 
the descent and ascent of the miucrs, as woU as for raising the ores and rubbish from 
below, and the baskets used in 1 he hitter operation are also made of the esparto. As 
the more mountainous parts of Hpain are nearly destitute of cart roads^ the chief trans- 
portation is on the backs of mules and donkeys, the articles carried l)eing always 

Eacked in baskets or in panni^^rs made of the esparto grass. All kinds of matting for 
ouses and other purposes are also made of this useful article, 
^ Besides these coarser apx)li cations, very neat and in'etty baskets are made of this 
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grass, and also, of one species, a fine and even elegant matting for honses of tlie Letter 
claBS, as cari)ets are not nsedlaud indeed are not desirable in thisliot sontliern cliniaivs. 
For tnis purpose the grass used is dyed of various colors, and it is tlien woven into 
various simple but tastetul patterns. This superior matting has much the same ap- 
pearance as carpets, but is infinitely preferable in a warm climate both for coolness and 
for cleanliness. Indeed this Spanish matting is much prettier than the cane mattiiig 
used m all Luropean houses in tJio East Indies, though it is not so durable as the 
latter. 

The atoeha plant flourishes at Oran, on the opposite coast of Africa, in latitude 35*^ 
44' K, and, it may be said, generally, in all the southern part of Spain ; sparingly, even 
as for north as Madrid, (latitude 40^ 30',) where one of the principal streets, leading 
to the environs, is calleA Calle do Atocha." This would plac(^ the geographical zone of 
this grass from 34^ or 35^ to about 40^ north latitude, according to my present infor- 
mation, for it may possibly extend still further both north and south. But it is im- 
portant to observe that the most abundant region — that in the provinces of Alraeria 
and Murcia— which now furnishes the chief Gupi)ty af this article— is situated adjoining 
to and between the thirty-seventh and thirty-eighth parallels ; and that it is here where 
it appears to grow in the greatest abundance and luxuriance. It is needless to remark 
that the above zone is, in Europe, chielly occupied by the Mediterranean Sea, while in 
the United States it embraces the entire breadth of a vast continent. 

CZima/e.-T-The climate of the south of Spain is the hottest in liuropo, particularly that 
of the provinces on the Medifcerranean coast; mn- is heat alone its cLaracteristic, for it 
is equally remarkable for its extreme dryn*\ss and want of rain; so much so that the 
cultivation of large and fertile tracts depends entirely u])on irrigation. In what is 
called the Secanos, or lands somewhat elevated, and thus d(i])(Mi(.h'nt entirely on tho 
rains, I have known the crops to be lost for throe years in succession, so little rain 
having fallen. In fact so arid are many tracts in the south of S-^juiin that they present, 
though on a miniature scale, a sort of parallel to the deserts of Al'iica and tho cast. 
This resemblance often struck mo when I iirst arrived in S])ain, after a residence of 
some years in India and oriental countries. 

On and. near the coast the temperature during tho hot summer mouths is usually 
85^ to 90^ Fahrenheit,* and in the winter months the climate is so mihl that the ther- 
mometer seldom marks less than 45^^ to 50^ Fahrenld'eit. A few miles inland among the 
mountains, however, the climate is much colder, ^'ho climate of this i^art of the Spanish 
coast can, probably, be best inferred froin its voo etable productions. Thus the sugar-cane 
flourishes here, and there aromany and increasing sugar manufactories in this part of An- 
dalusia. In one locality, the plain of Motiil, thirty miles west of Adra, the cotton plant has 
been cultivated with some success, though upon a very small scale, not being found 
profitable. All along this coast, too, gixMips of the date palm *,u"o occasionally seen. 
This elegant tree, thoiigii now neglected au<l diminishing; in numbers, was, most prob- 
£^Wy? pli^ii^t^d fli*^ Moors during tho i^criod of Arab dominion in Spiiiu. Indeed it is 
well known that the numerous and venerable olives wliieh abound in this neighborhood 
existed on the confiscated pro]}erty of thi». Muorw at the time of tlie conquest of Gran- 
ada. Among other semi-tropical productions of tbese ]H:oviiu'.es may bo named the 
nopaul and the aloe, whicli are abundant, ea])eciiil]y along the coast,'though they axe 
not equal in size and luxuriance to what J have been accustomed to see in India and 
the tropics. \ / ^ ' 

Mmiilon above ilie mt Zi?i'67,--The iiaturally'hot and arid climate of the south of Spain 
is modified in a very renuxrkablo nianner by the occin vonce )f lofty mountain ranges 
in the interior. In Andahisia e>specially, we have the Sierra Aevada range, the highest 
summits of which rise up almost to tho curve of peri>etual congelation* Thus, from 
plantations of su^ar-oaue neiir the coast may be. scon, in the hottest sunnnor nu^nths, 
patches of snow which never melt, and at a distance of not more than thirty to sixty 
miles. These snowy patclicsmavk the lofty peaks of La Velota and of Jtluley Hassan, 
which rise, respectively, 11,420 and 1I,70G Eii^^lish f;Mit ahove the level of the Mcditcr- 
raneam Thus, in traveling a few miles iulaiul, and even ^vithout losing sight of the 
sen, a difference of climate may be experienc<'d equivalent to that of many degrees ol 
latitude, while a totnl change may be observed in all the vegetable productions of the 
soil. 

In considering, the natural climate of the atocha, tho circumstanco of elevation 
above the sea-level is, therefore^ juost important, and I have, fortunately, been able to 
fix the elevation and conseciuent temi)erature, vdiich marks its upward limit, with con- 
siderable prccivsiou. 

It will bo seen that we liavc hero two distinct climates — that of the coast and that 
of the mountains. In the former ^ except as a somewhat rare phcnomenbn of a few 
hours lu driration, snow iieverialls. But in the latter, snow- is abuudaut for many 
months in the year, and lies for very long })ori()ds, accoi'ding to the elevation, till, on 
the summits of the Sierra Nevada, it never disappears. The falls of snow are generaUy 



*That iSj tho temporaturo iit doors and in the shade, as usually taken. 
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limited to n certain 7.oue of altitude, above "wkich, in winter, -wo nsmOly .sec nW 
and spotted, Avliilo beloW; iu most (jases, nothing falls but rnin.^ Thi.s iiltitii<h^, -jspun"- 
ally near tlic coast ^vhcro I reside, I have taken some jiain.s to liX; (for it nuiy not Uuhl 
good in the iutcirior,) and fuul it to be, very approximately, about llfiOO feet, tliat in. 
near tiic iJeditcvranean, and where the warm (3xhahrtiou3 of that sea greatly niodity 
the temperature. I should plaeo the usual limits of the snow at 3;500 feet above its 
level; but in the interior, if only lif teen or twenty miles distant; the snow level is, 
donbtlesS; somewhat lower. 

Now it is very important to our present purpose to observe, as I have lately dene 
when cousiderini^ the subj'ect, that it is at about this ele^'atio;'i where the snow u.sualJy 
commences, that the atocha plant cea.ses to p,row. 

It will be seen, therefore, that the atoclia, thoug^i a hardy plant, growin*r here indif- 
ferently in the plains and on the mountains near the coasst, is conliued })retty nuich 
w'ithiu certain limits of temperature, and Avill not hear tJie cold. In I'act it reipiires a 
hot and somewhat dry climate, such as I have described as prevailin^u' iu the .south or 
Spain- So far as this' climate prevails the atocha seems to ^^row ecpuJIy on the moun- 
tains and in the plains, but its luxuriance is checked in approaching the altitude of the 
winter snows, and at about that elevation its growth cea^'cs altogether. 

Congenial soih and geological iiintcture of conntrij. — Althougli the growth of the 
atocha extends over a large/cxi)anso of country, it is only iu particular situations that 
this grass attains that degree of luxuriance and abundance which is essential to render 
it important in a commercial i)oint of view. This indicates that it is emiuently a plant 
that seeks and requires a congenial soil. On this subjeet, in addition to my own partial 
observations, I have made many inquiries, and lind that there are soils on which the 
atocha will not grow at all; others on which it grows but sparinglj-, while on othei"s 
again it is the prevailing xucal or product of the soil; being spontaneously produced by 
nfiture in vast abundance. 

I have before mentioned the mountainous nature of this country, and, as soils are 
merely the detritus of the subjacent and neighboring rock.s, I consider that the most 
general and, x>c^i*liJ3,pa, exact idea of those iu this district, will be obtained by a brief 
reference to its geographical structure, which I now proceed to describe. 

The Sierra Nevada range, which, under different names, may be said to determine 
the configuration of the coast of Spain irom tlie vstraits of Gibraltar, west:, to the plains 
of Murcia, east, consists, in its highest and central portion, of a vastma.ss of mieuceons 
schists below, ap])roaching to gneiss, wJiile, on its up])er sTU'lace there, reposes an enor- 
mous mass of shaly rocks, x)fteu soft and decomposing iiito a still' blue clay. These 
shaly rocks, the tliicknoss of which is very considerable, are covered, in places, by a 
dark sub-crystalline limestone; generally forming the upper i)art of the mountains, 
and constituting pre-eminently the metailiferous or lead-pj oducingrock of the south of 
Spain. Tliesetliree rocks, mica slates, sliales. and VimestoiiCSf at various elevations, from the 
towering heights of the Siemi Nevada to minor ranges not more than fifteen hundred to 
two thousand feet in height, constitute all the elevated i)0]'tionsof the ])rovinces of Gran- 
ada; Almeria, and Murcia, while the plains along the coast and the inland valleys generally 
consist of yellowish tertiary marls. These marls are sometimes covt^ed by a thin su- 
perficial deposit of detritus of njoro recent date, which, when of a siliceous nature, or 
cemented by siliceous matter, form a verj^ sterile soil almost destitute of vegetation. 
I have never been able to trace any lijie of demarcation between the micaceous schists 
and the sui>erincumbcnt sliales, and am inclined to think, therefcu'e, that they all form 
one great serieS; the lower part of which has been thoi-oughly acted upon by 'metamor- 
phic influenee. Nor is there any distinct line betwTieu the shales and the superin- 
cumbent limestones, for noai* the line of junction there are frequent altern.ations of the 
two rocks, till, as v/e rise in the series, the limestones prevail. Quarlzose roei-is and 
their usual concomitants, siliceous sands, do not, that I am aware of, occur in all this 
district. Tliree soils, therefore, prevail in these provinces, argillaceous, calcareous, :md 
argillaceous-calcareous, iVom the freciuent admixture of the two former, and also from 
the TV'ido occurrence of tertiary marls In the i)laius an<l valley.s. 

This sketch of the geological structure of the countiy will,"^I tliink, give a r^iinieient 
idea of the general nature/of tlu^, soils in the south of Spain, in which the atochsi nour- 
ishes Avitli most luxunanc<\ It may, tiuirelbre, be found usefnl iu st^lecting the dis- 
tricts in the ten-itory of the United states, where simihir soils and couditioriS ps'evaih^ 
and whicJi are thuiij bti^it adapted for the introduction of this seniirtropical species of 
grass. 

The subject of soils is, however, so important that, in ad<lit!Ou to tlie above general eo!i- 
siderations, and to v/lint I liave myself observed, I have nuuh*. nniny inq-.uries of othej'S, 
from which the following seems to bo the general result : 

Two Icinds of soil are eenFidei'o<l deeidt-dly adverse 1o tlie growth of ilse atocha — a 
wet or marshy scul nud :i isebbly p.oil, I itiesui any of thoj^e nuineruus alluvial soils on 
thesnrfaco of vrliich pebi>lesaro abuiidantly seattere<l. 

lieddish-colored i^oih-yj or those mr.ch impregnated wiili oxide-j of iron are not consid- 
ered favorable. 
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Calcarcom soils aro coixsiderocl to produco eoocl esparto^ aud of a very strong* liber. 

ArgillatiooiB soils, wlietlier tliosti produqoa by the decomposition oi' sUaly rocks or 
tlios^e formed by tLe wide deposition of tertiary marls, aro impregnated with nitrous 
matter or saltpeter, and are considered favorable to the growth of the atocha, the grass 
being shorter but the fiber stronger. 

The leading facta intheproductionof esparto may be stated aa follows: 1. Theatocha 
grafts requires a decidedly hot and a somewhat dry climate. 2, That it grows equally 
well in the plains of the coast and the interior and iu the mountains, but is strictly 
limited to a certain moderate elevation. 3. That it flourishes equally both in calca- 
reous and in argillaceotis soils, and in thoBO soils where both calcareous and argillaceous 
matters are naturally blended. 4, That besides several soils which may be considered 
xmfavorable, there seem to be others whicli are decidedly inimical to its growth. 

Season ofihe crop and quantity produced, — The atocha which grows iu the plains comes 
early to maturity, and the grass iS;, therefore, plucked or gathered in IMay an<l Jane. 
But in the colder climate of the mountains the crop is much later, the grass not being 
gathered till July and oven August. 

The proper time for obtaining tho seed ia considered to be in June, and, as it falls and 
perishes rapidly, tho operation will present some difficulty, as it must be executed with 
all possible ra])idity, or tho critical time for its collection will have past. The best 
time for gathering is in the month'of June and tho early part of July, 

Although of a dry and wiry nature, tho esparto, like all other kindhi of grass, requires 
drying in the sun, by which it loses about one-fourth of its weight. After drying it is 
tied up in bunches and conveyed to the nearest shipping port, where, from tho month 
of June to tho end of the year, numerous vessels, ehielly English, aro employed in its 
shipment. 

The quantity of esparto produced from a given extent of land will vary greatly, tho 
grass being, in some places, very luxuriant and abundant, while ij\ others, where the 
soil is less congenial, it is more thinly dispersed in tufts and patches. l\H)plo practi- 
cally acquainted with the business, with whom I have spoken, seem to think, however, 
that in a good congenial soil from two hundred to three hundred quintals may bo 
obtained from a fanega (5,n00 square yards) of ground ; while in less congenial soils tho 
I>roduct would hardly amount to one hundred (juintals — perhaps a great deal less/ 

This grass seems to last for an unknown number of years, so that, where it has taken 
possession of the soil, it becomes a i)crpetiial growth. 'Thus, in any soil congenial to its 
growth, the atocha is self-propagating, and without further cultivation or attention of 
any sort it furnishes a never-ending annual crop of esparto. 

All persons Avith whom I have spoken agree that the esparto improves by a regular 
yearly g athering, and that the plant is found to become stronger in cousequonce. But 
the giitherini^' requires some little care. The grass (which readily separates) must bo 
plucked up, but without pulling up or injuring the roots. If the roots bo disturbed, as 
may be the cnsc, by careless or ignorant people, or those who greedily seek to increase 
their wagcft by pulling up the entire ])lant, thus augmenting the apparent weight of 
esparto gathered, the atocha is destroyed, and no more grass will be gathered on. that 
spot. This couting<jncy, howevt^rj does sometimes happen irom the ra])acity of the 
laborers employed— their pajment Lei ug by weight. Tho n eccssity of i>roviding against 
iisuch wanton destruction will be evident enough from ^^ hat I have stated, and partic- 
ular caution should be observed in this respect during the early years of the introduc- 
tion of tho atocha into America, and while tho propagation oi" the grass may still be 
cop-fmcd to very lew localities. 

Eeccntly oftudal inquiries concerning its use in Groat Britain have 
met ■^vitli the following* response from the United States consul at New- 
castle-upon-Tyne , Enj^-land: 

T^'xiTED Statks Consulate, Kcwcastlc'iqmi-Ttjney May 15, 18G9. 

Rn?.: Acoordii^g to your request I have instituted inquiries relative to tho possibility 
(^r transplanting the esparto grass for culture to America, and the economy of its use in 
the mannfacture of paper. 

I have communicated with Dr. Ifookor, director of the royal gardens at Kew, on this 
Kubject, and with Baniel Oliver; keeper of tho royal herbarium, both of whom have 
responded most kindly. I have also iX'ceived connnunications from Spain and ^nsited 
one of the oldest and inost successful paper-mills of En^jland, whore th(^. cssparto grass 
is exclusively uscnh There aro important points of information that I have not yet 
received, Ruch as the rain-faU, degret^s of heat and cold, &c., of tho best csparto-proihiciug 
di'"ttricts. 

" The soil adapted to its growth is a very sandy soil, and slopes or hillsides (not too 
steep) arc said to bo tho best, in a warm but not too dry climate. 



*Mr. BiUT oxp^oas^^<Ja <loul)t as to tho correctaess of tliis estimate, as tlio hiatl uevcr meLisared. 
Tea or luoro tou^i to tho acre is probal^ly aii excessive estiiuat(i. 
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This {rxvSH is gathered or harvcKStcd l)y pulling, not by the roots, "but by a quick jerk 
of the liaiul to disjoint it above tlio rootS; so as uot to destroy tlie lattcv; and also to 
avoid a nnxtiirc of tlio bard, woody portion of tbo plant, wliicli would bavo to be sep- 
arated from tlie grass before suited for use at the paper-mill- The hands must be pro- 
tected by heavy gloves, as the grass ia very sliaxp. Considerable skill is required in 
pulling the grass without destroying the rootf^. If proi)erIy gathered, there is no woody 
iibor to be rojeeted in the process of manufacture. 

The gra.s.s is dried just as hay would bo, and bound in bundles by ropes twisted from 
the grass itself, and then is ready for the paper-mill. It costs from $20 to §30 per ton 
in England, i]\ Spain about $5 loss per ton. Last year the amount imported into Eug- 
land was 95,000 tons. 

Tlio process of manuAictmiug paper from this grass is no more difficult than from 
ragS; and far more pleasant; no infectious or contagious diseases or poisonous insects 
are carried by it, and the processes are so similar, except in the amount of chemicals 
required, tliat a description is almost needless. 

I have ham through the worlcs of Messrs. William Hurj-y and Albert Ricliardson, at ■ 
Jarrow-on-Tyne, Durham Couaty, England, and these gentlemen kindly pointed out / 
all the steps lu tlie process, and gave ane specimens of tlie grass and ])aper. They pro- 
duce tliirty tons of paper per week, using from lifty to sixty tons of esparto grass. No 
rags are used. The average cost of the esparto is ^25 per ton. The machiJiery is pro- 
pelled by a one hundred horse-power steam engine. Eighty-three women and girls are 
employed in sorting and boiling the grass ; fourteen men and boys in washing and beat- 
ing; thirty in finishing; seventeen on machines and cutting; eight mechanics; six 
engineers and lireniexi ; and ten ordinary laborers — one hundred and sixty-eight in all. 
This estimate includes the manufacture of all their own cliemieals. 

The first step is the assorting of the grass, or separating it from roots, weeds, and 
flowers. Fiity girls are needed ibr this pail of the work. The grass is laid upon tables 
of wire, so that nil small bits of dirt or leaves may fall through as the work of separa- 
tion goes on. The loss of weight sustained in tins process is three to five per cent. 

The grass is then put into largo sacks and goes below, where it is put into boilers. 
Formerly the boilers were open, broad, circular vessels, but are now cylindrical and 
closed, so that a pressure of steam of tA^'enty to twenty-hve pounds to the sqiiare Inch 
can be given to add to the eflect of the chemicals. The boiling is by steam. In these 
boilers ton per cent, of caustic soda (N. 0. A.) is introduced; that is, ten pounds of 
caustic soda to one hundred pounds of esparto grass, moreor-les?? soda according to the 
fineness or coarsenrss of the grass and the time given in boiling. The grass is boiled 
ordinarily live or hours in the soda, being kept revolving or stirred in tlio boiler. 
The water is then run off and pure water supplied, and the grass again boiled for about 
an hour, to get rid of the resinous soap formed in the lirst boiling by the gum of the 
jjlant uniting Avith the Roda- It is further washed with cold water and then dis- 
charged into large oval tuby or vats, and a«;ain washed with pure water. Then bleach- 
ing powder is added— two to two and a ha&' hundred-weight, containing thirty- hve per 
cent, of clilorine, (chloride of lime,) to a ton of esparto. It is revolved in three bleach- 
ing tubs till white, the tubs containing 500 pounds to 1,000 pounds each. Four to eight 
hours are required for this process ; four or jivo hours will be suiHeiont unless it is 
thought desirable to use a smaller quantity of bleaching powder. The fiber, when thus 
bleached white, is pressed to free it fi"om the blcacliing liquor, and then i>laced in the 
beating engines, where it is washed for half an hour to free it from the remaining bleach- 
ing liquor, and then revolved iu the beating engine the same as rags are treated, until 
it is reduced to a sufficiently fine pulp. The size, alum, and color, (when color or toning 
is required,) are added, and the pulp is run off into vats or reservoirs ready for use. 

In reducing the pulp to j^aper, my attention was called to but one i)oint of difSciilty 
not encountered in reducing rag pulp. This occurs just after the pulp changes from 
the liquid state and takes the sheet form, Tlie material at tliis stage is less tough and 
tenacious than when made from rags, and the difficulty is in getting it to enter the 
press-rollers. But a little management and expericnoo overcomes tho difiiculty, and 
the paper when finished is even stronger than that made from rags. 

The amount of i)aper produced is lifty to fifty-five per cent, of the weight of the 
esparto grass as it reaches the mill. The loss of weight is as follows : three to fire per 
cent, roots, weeds, flowers, &c. ; twenty-five per cent, extractive matter soluble iu the 
caustic soda, aud twenty per cent, destruction of fiber in bleaching, and mechanical 
loss. 

All qualities of paper are produced except tho very thin writing paper, which may be 
produced Avith a little more mechanical sliilL I inclose samiiles of the paper from 
Messrs. Ricliardson & Go's, mills. No. 1 is an excellent quality of wMto printing or 
book paper; No. 2, ton ed printing or book paper ; No. 3, account-book paper ; No. 4, a speci- 
men of the best i)apcr that could be made from esparto grass in 1860, which was manu- 
factured by RoiithedgOj at Eynsham, Oxfordfiliire. Messrs, Richardson used a mixture 
of rags at iirst, which can be done in any proportion, but for the last throe years they 
have used only esparto grass. They procure the grass from the east coast of Spain, from 
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Cartagena to Almoria ; tlio best comos from Alnicria. Tlioy liavo used a littlo from 
Morocco and Algiers, but it rerjuired luoro soda and bleacLini? po^vder, anti noror 
became so wliito as tliat from Spain. TIio esparto grows not only in Spain and Nortli 
A£rica,btit in various localities along tlio Mediterraucaii; in Italy,' SicilV; Sardinia, &c., 
and Portugal. 

But tlio question wbich' most of all interests Americans is its proi^igation in tlio 
United States. Dr. Hooker has written inc tOiat lie has no donbt bnt that the esparto 
grass would thrive in the United States, and ho strongly advises th;it the introdnction 
be made by seed, not roots, and says it should bo started in tlie nursery and the young 
plants set out afterwards. Mr. Oliver, who is also one of the host botanists in this 
country, thinks one of the two species, Lygcim qmriiun, (soft,) being a crcopiiij? rliizo- 
matous grass, inig;lit be transplanted by being sent over in Wardian cases vrdl rolled 
in sand; or in cases filled witli sandy soil and buried iu nearly pure sand. The other 
species, MacrocJdoa ienaclss'ma^ is su])posed to be ca^S])ito.se, aud he thinks thiiH mode of 
packing might not suit it so well, lie also reeonnnends try hij>' F^^!e^^. 

It the Lygemi 82)arUmi& (i cviiojywg rhizomaton« grass it Voiild likely to spread 
very rapidlj^, and once rooted, a few plants would soon eovca- a. ]ar^j;o tract of country 
I send you some samples of both species of the gniss. Ko. 1, l)c-s(-; f^nivlity of grass, 
clean, ready for use ; No. 2, specimen taken where the ]>revi()us cro]) iuul not been 
gathered, so that the dead grass is mixed with it, but the luttor docoini^oscs and dis- 
appears in the process of niaiuifactarc, and only lessens the ]).er i\::\t, oi' jjanev i)er ton ; 
No, 3) specimen contaius butts of the grass and roots that shoul<l not ho gathered v^ith 
the grass, also some heads ; No, 4, ilic same of the other >sp<>cies ; No. 5, w'ikl sage, often 
found growing with the esparto. 

I remain your obedient servant, 

J. Vv\ IlIcGIIESNEY, 

Hon. I-IonACi5 Capkox, Commiiisio})^}'. 

mPOIlTS INTO TII.W OOUNTPuY. 

Small quantities of esparto have l)cou kuouglit to this ct>imtry. It 
h^B been found tliat the import duties arc practically prohibitory, btlier- 
mse large quantities v/ould probably be us(mI. 

In 1864 thirty-three tons were slii])ped to th.e United States li\om the 
port of Malaga. The following extract of a. lett(\r Iroi ri. the iirui of 
Loring & Co., of Boftton, will give an idea oC the raJuo of thin liber to the 
country, if it could be acclimated hero: 

Daring the yoiU*:-; 18G3 and 13G4 wo were induced io nuihe Ibe expevimenh or intro- 
ducing the esparto f>Ta.S3 as amal;en;il for niakin<^j pii])erj and iniportAuI botw<^on three 
hundred and lour hundred Ions. Wo found ii) aduurnhly siiittxl Jbv ijio ])ur])Ofiie, but 
the heavy duty imposed on it, §r>pe.r ton, b<>.eause :i (\\m'\ and ton ]m: eeuL ad valorem, 
and the increased duties oii t lie cliemical.s ro([niLvtl ibr its (.'OiiV(M'.sit;u hilo \m]p, were 
greater burdens than the articU) eouhl Ix^ir^ and wo wore eoinpcllcMl to abandon the 
business. The consiuniition in Great Ih-itain .has^ in Mji^ mean thno, run up to over 
seventy-five thousand tons per annum, and it i.s nol: only used extensively in aU tho 
Avhito paper made, but likowiso hirjjely hi the uiaiuilacture of papier juileho articles. 
Belgium and France also consume it 'tix'tenHively. 

IMPOETATICm OV SEED. 

Attempts to obtain seed for experiment by Uns .l)e])artiueut, both 
from Spain and the seedslnen ot* PariH, hav(^ several times proved abor- 
tive. At last a small quantity has been obtiiined, and will l)o tested, 
with the hope of propagating the plant Buccet^srully^ and tutrodiuiiug it \ 
among the light hill lands and on the moiiutain .slopes of the South. 
It^as obtained of Messrs, Vihnorm, Andreux & Co.^ of ParhSj v/hothus 
refer to the difficnlty of obtaining it; 

As ^'c told yon in our former letter, Hucd of thin }daut is utJt in oonnneret\ Many 
times wo tried to procure it both .1 J X Spain and iu A],i;'eria, but always were informed 
that it does not yield fertile seed, and •^va.s ])ropa<;aLed only ])y division of th^^ okl 
plant, some way similar to the proj)a^\ati(>u of MUgai'-^eane, and it is by a mere elianco 
that we have got the seed we have furward<*.d i n you, A iVi^nnl o! omr., Avlien ui Sjiani 
some ten or twelve years ago, jcut some of the lh)\ver-stonift of tht^, e.siKirto grains, and on 
his return to I^%anco tried to sow the seedw he fcnnul in the.se 8i)eciuKniM, aud n, very 
few did grow. He cultivated carefully the yonnp; plants, but aU the .^'ced lui could col- 
lect remained sterile ; ho at last tried artilicial fecundation, and Hucoeeded this :y'ear to- 
Ji certain extent. In continuing; the experiment; ho has been able to collect tho seeda 
we have got this year. 
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A comuniiiictatiozi from Dr. Arthur Scliottj late of the scientific coin- 
mission of Yucatan, furaislies some descrii^tivo statements concerning 
an insect^ and the natare and uses of a gTease-like or wax-like product^ 
vrith the result of a chemical examination of its properties. It is 
assumed to be allied to the Coccus cochinillifer^ or cochineal insect, yield- 
ing the well-known dye bearing that name 3 but no specimens have yet 
been received in the Department for e^iaminatioii and idcntitication, and 
therefore its real place in the classilication of the insect kingdom can- 
not bo vouched for. As one of the natural productiony of America, 
which may possibly attain some commercial importance as well as 
economic value in the arts, it is worthy of further examination. The 
following is, in substance^ the letter of l)r. Schott : 

Among the numerous interesting natural productious of Yucatain 
not the least remarkable is the niin, (inmomiced necii^) the knowledge 
of which, and of its technical ai)p]icatiou, has survived the national 
independence of the gifted Maya race. The nihi is the grease of au 
insect bearing the same generic name. Though heretofore not entirely 
unknown to their S])anisli rulers in Yucatan, the obtaining of the ra\v 
material, as well as its use:.> for domestic and technical purposes, has 
remained almost exclusively in the hands oi' tlie dcscciuhmts of the 
Mayas. The niin may be considered akin to the oochinealy also the j)ro- 
duct of a similar insect j but they differ essentially in their nature^ one 
serving as a well-known dye^ while the other hnd:} its application as a 
drying oil. 

The nature of the niin vill bo clearly understood by the annexed 
scientific analysis, made and communicated by Mr. V. Cr. Bloede^ analyt- 
ical chemist, of New York. The matter examined by that gentleman 
consisted of a small quantity which Dr. Schott brought some time 
before from the city of Mori da^ Yucatan, where it was furnished him 
by the kindness of Seuor Don Jose Ilont, a druggist and extensive 
land proprietor of that ricli peninsula. Sir. Bloede^s"repct?t of his analy- 
sis is as follows : 

The Yucatan niin is, a yeUowisli-lnwvii, fatty niass^ having a peculiar oily odor. In 
its goncral ])ropertios it Rccnis closely aUied to liog^i ]arcl or yuct. It is nout5:al to test- 
])aper, neitlier presenting aeid nor ulkalino rervCtion; tbougli Avlicn exposed to the air 
it a<i(i aires a veiy taint tendency to nianil'cst ihe ibinicr. Its melting point is about 
120^ Pahrenheit, though, when once: nuilted» it stin remains in a semi-fluid state with 
the toniperature ai^ low as ftO'-^ or 85'^ Fahrenheit. When cooled to 10^ Fahrenheit, it 
becomes hard and britth^^ lih(j suet. At ordinary teniperaturo, that is, about 60^ 
Fahrenheit, it i.s of a tliiclC; pasty consistency, like ordinary lard. It.s Kpeciiic gravity 
at GU^ Fahrenheit i« about 

Jtu solvcnis, — In regard to fiolvont'-i, the niin presents the same- ^-eneral properties an 
ivjy ordinary animal lat. It U not solnblo in either hot or ocjUI alcoh(y], oven after 
extended nuiceratioji. It is Ireely Hohible in both hot and cold (^.ther, -with v/hieh it 
Ibruii^ a ;\^ellovry oiiy Ii(]uid. It is very sohiblo in turpentine^, with Avhich it forma an 
oily iirpiid ])0Soe8siu^ jmculiarly valuable |)ropertie« fur inixijig' delicate oil colors, ot 
whicJi I shall f-jpeakjiereaftcr. It dii^solven freely in benzine j chloroform, ahso^ is among 
its be«t fiolveuts, 

Chmilcai 2)yoperilai.—'\^\xQ. niin, in it«classillration in or»;'a2iic chemi.stry, uuist undoubt- 
edly bo ranked among tlic drying oily, thou^vh its abixn-i)tion of oxygen take3 phu.'o 
rather morv. slowly than with nuuiy other oils. Xor in tliUi .slovvnesa iu drying nccelcr- 
• ated to any extent by boiling it with oxido of load. It i« the ilrst, or nearly the iirst, 
example v/e have of a thororighly dryiny animal butter or solid fat. Like sonic otherj 



NUN" OF YUCATAN. 



269 



of ilio aninial fottsj it cor* tains a distinct volatile acid peciiliar to itself. As, for instance, 
Inittcr contain:^ butyric iiud caproic acid ; goat's fat hircic acid; so tlio niin contains 
an acid o;f a pecTiliajVpnugont suiellj ^viiicli might bo aptly tciined niioic acid. Its 
chemical coniposition differis little from ordinary animal fats. Liko others, it contains 
a fluid oil—olcinc— and a solid containing atearic, marcaric, and other fatty acids. A 
portion of the acids nuvy bo obtained by dissolving tno niin in tm-pentine or other. 
The oily portions pass into sohition, while a solid precipitates, consisting of tho acids 
indicated,, ^^hich nuiy bo acparatod from the liuid by filtration. 

Sajyonificaiion, — A peculiarity of the niiii seems to bo its clifficnlt saponiucatiou. Tho 
strongest ammonia, procurablo has no saponifying action on it. Even if tho fat bo 
digested in ammonia for scs^oral days, no liniinent is formed, but a marked transition 
Irom yoUov^r to red seems to ho tho only chanp^e produced. This change of color 
depends merely outhc action of ammonia on tho coloring matter of the niin, which, 
like tho yellow turmeric, (Cicrcuma lovgcij) climgoi^ to red as it aysumcs an alkaline 
reaction. 

. With potash, too, it saponifies but slowly and imperfectly, and a concentrated lye is 
necessary. With soda it forms a soap only ai'ter extended boiling with a strong lye. 
It is only after Bcvcral honrsM>oiling with oxide of lead that it forms tho so-called 
lead soap," and then tlio product is very imperfect. From these facts wo can at onco 
deduce that tlio niin cannot bo considered a good snponifying fat," but belongs to the 
<^ drying oils." 

Bffcdsofliiglihent, — When tho ni-in is melted in a porcelain dish, and tho resulting 
oil exposed to conthiued and high heat (betv.'ccn 'J50^ an<l 300*^^ Fahrenheit) for an 
liour, or until a considerable poiiion of it lias evaporated, tho residue in tho dish will 
then bo found to have afisumed a tough, ilexible, varnisli-liko condition— a g^^latiaous 
mass no longer soluble in turptmtinc, or aiicctcd by lieat or cold, ut least to a great 
extent. 

If a piece of tliis gelatinized 3uin is placed on a piece of porcelain, moistened with 
turpentine, and ignited, anoiher remaikablo chango takes jdace; for, if tho plato is 
slightly inclined as the mass burns, a thick yellow I'csinons oil or gum ilows from it, 
which possesses most remarkable adhesiveness, closely resoinbling a thick solution of 
India-rubber, but v/htch does not dry, retaining its hall-lluid consistency for several (hays. 
This is a most singular change, and one tliat is worthy of further investigation. 

Change of air. — When the turpentine solution of the niin is exposed to the air in thin 
strataa for a few dayM it acquires tho properties of a resinous varnish ; in fact, tho 
change is so complc'io that when some of the solution is poured on a piece of glass it 
(hies almost eqxial to fine shcllao ^ arnish. This change is due to tho absorption of 
oxygen. If further developed, tliiM property will undoubtedly make tho niiii of tho 
greatest commercial value. Tlus lilm of varnish is very clastic, and at tlui same time 
hard, which renders it superior to some of tho other guju.s. An alcoholic solution can 
also bo formed, but tliLs is more dinieult. 

^lujcfcstions an to mc.—1\ui cxtrcmo oilincps of tho niin will undoubtedly makoifc very 
valuable for various purpo.ses in tlie arts; and its drying" solution in turpentine has 
no equal for mirang lino (:<>lor,s lor arti.sts. Tins turpentine solution of tho niin pro- 
duces a remnrkablc brightiu^s in tho cf)lois prep;u;ed witli it, and tlicy dry rapidly. 
Kut tho chief value of ( iu^ niin, v/hicli v/ill give it conuuorcial importance, is its prop- 
(U'ty of fornnii.^' a rcsiuoua vra-nihli when treated as before described, rendering it 
superior to sliciluc foi' ^;()mc! ])U]'poses. Another valualdo application of tho niin could 
1)0 found in tho manufactuni of wattir-proof fabrics. A piece of the most porous Swe- 
dish liltcring pap;?v, satra'atod with a sohition of the niin diluted in turpentine, will not 
nlloYv'- a drop of ^Y;^tcr to i?iiw8 through, even after standing in it for days. An excellent 
vray of water-proofiug' would be to saturate tho article with melted niin, and then 
oxpof^o it in an oven to c(uixi(lerablo luuit until the grease gelatinizes. By tlieso means 
tlui niin liecomi'w iusi>hi))]o not only in water, but al.so in most of its solvents. If tho 
niin can bo obtained, a« Dr. Sehott says, in nnUmited" quantities, it \vill, doubtless?, 
in time become of great comnwrcial value. 

1 have given hero but a few of the most important facts developed bymyexpen- 
mcjntfA ; but I believe there would bo hundreds of other apjdications suggested, if tho 
general properties of the substance were made known. With hopes that tho niin will 
prove of vjuue, both in art and science, 
I remain youra, &c., 

VICTOR G. BLOEDE, Analytical Clicmial. 

BnooxLYX, January 4, 18G8. 

Tlio Maya word iiiiii applies not solely to tlie ^Tcase above rcferrecl to, 
but aiso to tliG insect from wMch it is obtained. far as observatioiis 
go, tho lal-ter entomologically belongs to tlie lower species of Hemqnera^ 
A'CDiis Coccir^j VT'lierc wo find it associated with the well-known cochi- 
iicnl, {Cccaif^ cccliiniUifcrj) and also with the South Asiatic Coccus lacca. 
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With tbis it seems to liave still closer affinitiefi; for this lac insect princi- 
pally lives on an eupliorbiaceoiiiq^lant, (Alcitrites laccifora^ or triloba^) and 
also' on the banyan tree, (Ficm Indica,) upon which it produces the gum 
lacca of comniorce. The lite of the niin, on the otlier liand^ seems to be 
exchi«i\T]y ^veddcd to the anacardiaceouB geniLS^ Si^ondias^ (^vhich em- 
braces the nian^i^o fruit tree, tlie hog plum of the West Indies, &c.) of 
which one or t\vo species arc extcuBively cultivated all over the tropical 
regions of this coiitincnt, ajid the adjacent archipelago of the West 
Indies. Thus both insect^., the one of ' Asia and the other of America, 
besides producing soracwhat wiiiiihir articles of commerce, ofier in com- 
mon the advantage of livin;:;^ on piaiits wliicli nro otherwise useful, and 
cultivated for tlio sake of their iVnits; a circinnstance which in\ites 
more readily the propngation of an ahnost unlimited number of tliese 
respective tbstcr plants. Tlu^ cultivation of tlie ^Sjwndias^ called by the 
Spanish emiclo^ and by the Slayas cibaJj and ])rol)ably referable to the 
species Momhhu is by nature iliade so easy that even thick cuttings 
germinate quickly in almost any soil. Tbe gum, exuding si^ontaneously 
from the stem an.d branches of the ciruelo^ in often used in Yucatan as 
an equivalent for gum arribic, while, by the instrumentality of the niin 
insect, {i. c., by animalization,) it becomes a resinous drying oil, insolu- 
able in water or a^lcohol, hot or cold. 

The gathering of the niin insect and obtaining its grease in^esents 
no difficulty whatever, as (^Juldren. even can be intruste'il with it. The 
gTeasc is obtaizied by broiling or boiling tlio insects, duriiig which i>ro- 
cess it can be readily taken olf. Dr. S. says: 

''My acqnainta.nc(i with the niin insect having been but cursoiy, 
does not permit me to gi^'c a scientific description of it. Is'o winged 
specimens have come und(^r my notice, and I suppose, therefore, that 
only females vv'crc observed, ^rlieso are about one inch long, with a 
cross diauieter of about one-fourth of an inch. Their color varies from 
a somewhat pellucid cliroine yelio\v to rich orange, though subdued bj 
a closely adJiei'ing coat of iuio, silky, white web, in wiiich they arr 
thickly ensbrouded, a^nd whicli appears to ser^'e as a soft protecting 
cocoon, much like that of the cochineal insect. The aspect of a niin 
colony on the twigs aiul branch tops of the oiriielo has, thereibre, much 
similarity to tJiat which! have often observed of certain sj^^-^i^^s^ ofopwn- 
tict (prickly pear) on which cocliineal insects were living. The plants, 
especially their upper parts?, look as if covered by a heavy deposit ol 
mildew. 

The principul crop of tlio uiin insect falls in the rainy season, e., 
betvv^een tbe months of April and Se])teml)or, during which time its 
lonncipal growth aiKl development are derived from the foster-plant. 

^'As to tlie uses lor which the niin grease might bo employed in art 
and science a wide field for S])oculation maybe opened, as ]\[r. Bloede, 
in liis analysis, 1ms jilready indicated. The Indians and Mestizos of the 
peninsuhi, especially the inliahitants of oiu^ or two villages in the vicin- 
ity of Yr-^mcl, have heret()ror(i almost exclusively used it to mix the paints 
cmph\yed in adorning >snuill artich^s of household use, such as bowls and 
drinking-cuj)s raade from tbe halves of the globular fruit of the calabash 
tree, (6V'c/;^:'e'^??/i^& <?3.:;6^fc,) and in ])reparing a varnish for those and other 
articles. This u;u> of the niin grease, however, seems not to be conhncd 
alone to Yucatan, but is met with in otiier parts of tropical America. I 
was told that the Indians and half-breed popidation in the vicinity of 
Vera Cruz excel the Mayas in tlie skill and taste they exhibit in the use 
of tbis article in adorning drinking-cups and other trinkets, both ijiside 
and out. From these modest articles of Indian finery it would be a 
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short step only to the manufacture of crockery, made of papier mfiche^ 
similar to the admirable tea-cups, bo^Yls, and other dishes of the Japanese, 
employing' the niin varnish, which endures for any length of time the 
effects of hot or cold wafeer and of alcohol, to give a protecting and i^re 
serviiVg finish and beauty. 

Besides the uses of the niin alreads^ mentioned, it is also kex)t as a 
drug in the apothecary shops of Yucatan, ^¥here it is held for surgical 
purposes and general external use instead of other drying oils, like that 
of linseed lor preparing vulnerary i>lasters and cerates in general. 

There is hardly room for doubt that the niin could be procured in 
sufQcient quantity for commercial demands. The breeding of the insect 
producing the article depends entirely on the multiplication of a fruit 
tree which is already imder extensive cultivation all over the tropics 
of this continent and adjacent islands ; localities the greater part of 
which is easily accessible to maritime commerce. Within the si)ace of 
a few years a steady enterprise would establish a fixed market iirice for 
the niin, so that women and children, and in fact the whole popula- 
tion, would contribute in the eollection of the insect or the oil itself, as 
fioon as they could rely upon a just exchangeable return for their labor.'^ 
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The business of bcc-I^ioepiug lias always been deemed an interesting 
and profitable branch of rural effort ; it is even assuming national im- 
portance as a contribution to the ibod supply of an increasing popula- 
tion. It is also eminently worthy of fostering attention, as a means of 
agreeable, hGalthy, and i)rofitable employment lor women dependent 
upon their own exertions for a living^ or ambitious of a business career 
Biiited to their tastes and to their physical strength. To ascertain the con- 
dition of bee-keeping^ to learn of its progress, and collect at least &ag- 
nientary statistics of the business, the following inquiries were made of, 
bee-keepers in all parts of the country: 

QXJESTIONS. 

1. How many liives of bees are there in your county? 

2. Did your stoclc originate from native wild bees, or from swarms 
introduced from other sections ? 

3. Have Italian bees been introduced into youu county? 

4. Are Italian bees found to be more docile, or jnoro productive, than 
other bees ? 

5. Of what form and material are your hives ; movable frames, com- 
mon boxes, straw, or ^^gums^^ ? 

G. If X)atented, w^hose i)atent is preferred ? 

7. What is tlie average product in honey and wax, and the average 
price per pound, one season with another '? 

8. Were swarms abundant as usual last spring ? 

9- From what plants do your bees procure their food in spring, in 
summer J in autumn? and is any crop grown mainly for the use of bees? 

10. Is the disease caMed foul &roo^ prevalent among your bees 1 If 
so, has any remedy or preventive been found ? 

11. Are your bees usually wintered on their summer stands ? If so, 
what means of protection arc adopted 

12. Please give instances showing pecuniary returns, cost, and not 
]}roiit of bee-keeping. 

In 1850, the amount of honey and wax reported in the census returns 
was 14,853,790 poundsj in iSGO, 23,360,357 pounds of honey, and 
1,322,787 pounds of w^ax. Is ew York stood at the head of the list, with 
2,360,751 pounds; and nine other States are credited with more than a 
m:mion pounds each, in the following order : Horth Carolina, 2,055,0005 
Kentucky, 1,708,692; Missouri, 1,585,983; Tennessee, 1,519,390; Ohio, 
l,4oO,G01; Virginia, 1,431,591; Pennsylvania., 1,402,128; Elinois, 1,346,803: 
Indiana, 1,224,489. 

The statistical census of 18G0 returned, from Massachusetts, 59,125 
pounds of honey; the State census of 1865 gave 80,356 pounds, valued 
at $23,224— about 29 cents per pound. 

The census of 1860 gives Iowa 917,877 pounds; the local returns ot 
18G5 made an aggregate of 1,128,399 pounds, from 87,118 hives of heon. 
This gives an average of surx)lus honey to each hive of about thirtiH^ii 
pounds. 

The circulars were sent to known apiarians in nearly every State, and 
rpturns wxre receivetl from four hundred and eighty-nine counties, in 
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thirty-two States. Tlie aggregate irnmber of liivcs reported was 723j385. 
At the same ratio for the luireportecl counties, tlie aggregate for the 
country ^yoiild be nearly three millions of hives/ But reports have im- 
cloubteVily come from counties having some\yhat more than any average 
population, including many in which special attention has been paid 
to bee culture J and a careful estimate should therefore place the 
total number of hives at a lower ligurc. Two millions vrould be as low 
as these returns appear to warrant. This is but one to CA'cry twenty of 
the present total population, while the assessors' retvirns of Iowa — the 
only official statement for comi)arison — ^present a ratio of one hive to 
ten of the population. 

Estimating the total number of hives at two millions, and the surplus 
honey taken at only fifteen pounds per liive, (vvdiich is but two-thirds of 
the average reported,) the value of honey annually ])roduced in the United 
States, at the average valnation of twcnty-hve cents i)or pouiul, would be 
$7,500,000. Were a rational system of bee-keepiiig in use, crops culti- 
vated for bee pasturage, and the bees carefully Avintered, this amount 
could easily be increased. The profits arising Irom the sale of surplus 
honey averages from fifty to two Jiundred per cent, of the capital 
invested. The middle, northern, and southern States ' are particularly 
adapted to profitable bee-keeping. 

The following table presents in detail some of tlic more important 
points furnished in these returns 
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The reports show that in the southern States, T^'here bee-keeping is in 
its i)riinitiA^e state, it would yield, if properly conducted, the largest 
return. The abundance of wild plants yielding honey, the loi^g seasons, 
and mild climate there arc all very favorable to protitable bee-keeping. 

The chief expense of an apiary in starting is the cost of the hives. 
When these are jn^ocured they form a pernianent capital ; the hive will 
last for years. 13ee-keeping will be found profitable only to those who 
engage in it largely, but both profitablo and interesting to any per- 
son having room snlllcient even for one hive. He can supply his table 
all the year with honey, and hud in tbe nature nnd workings of these little 
insects subjects for most interesting study and critical invcstigatjon. 

HIVES. 

The common box hive is the one most generally used. It is usually 
madeofone-and-a-half-inchpijie boards, though other materials are used, 
according to the taste of the nmker or the cost of the material. The 
size of the hive varies nmch, but generally contains two hundred cubic 
inches, with cross-bars placed in the center to aid in supporting the 
combs. In general, they are simple boxes. This form is varied at times, 
however, by placing on the top of the hive drawers or boxes for surplus 
honey. In these hives the bees are left to take care of themselves, as 
very little can be done to aid them. Tlie old-fashioned basket or straw 
hive is seldom used^ and it will soon, be wholly discarded, save by a few 
bee-keepers, who may retain it rather as a curiosity than, for any practi- 
cal use. 

In the southern States the favorite form of hive is the " gum.'^ This 
consists of a liollow log, generally a portion of a cypress stump, about 
two feet in length and a ibot in diameter ; upon the toj) of the hollow is 
placed a board, and at the bottom is cut a- small notch for the entrance 
of the bees, and the hive is complete. Three-fourths of the hives in 
these States are of this description. This form of hive served the pur- 
pose beibre the appearance of the moth and foul-brood, but ]io reliance 
can now be placed upon it. K the moth is gaining the upper hand, foid- 
brood raging, honej^ supply low, or queen lost, there is no remedj^— the 
bees must perish. The do-nothing system in bee-keeping, as in other 
branches of agriculture, will lead to the ruin of the bee-keeper. Those 
apiarians who use the movable-comb hive and a scientific method of bee- 
keeping have been the most successful. 

The reports show that the movable-comb hive of the Eev. L. L. Lang- 
stroth is generally preferred by tbe bee-keepers of the United States. 
The Bee-keepers^ Association of Tennessee, at their recent convention, 
by a imanimous vote gsuye this hive the preference over all other forms. 
Patent hi^-es have been the curse of bee-keeping in this country. Many 
of the reports say that the bee-keepers in their vicinity have abandoned 
all manner and style of i)atcnt hives and gone bacik to the plain box and 
rude gum.'^ 

Patent bee-palaces, moth-traps, and self-dividers Ivdye done as much 
as the bee-moth, perhaps more, to hinder the progress of bee- culture in 
this country. That hive only can claim superiority over the common 
box which permits the bee-keeper to have ready access to every ])ortion 
of the hive, allows the transfer of frames from one liive to anolher, will 
wunterbees well, is notcompli(;atedin its structure, and is not expensive. 

The movable-comb hive is used by about one-fourth of the bee'keei)ers 
of the country, and its introduction is rapidly extending. Whenever its 
use becomes general, bee-keeping will beconio profitable. 
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HONEY. 

The returns of the yield of honey are very iiuperiecfc, aw few bee-keepeis 
have kept an account of the yield of their hives. The product of the 
past season has been less than usual. The Late spring and frost, and the 
scorching heat of the summer, ruined the forage of the bces^ and many 
colonies were unable to obtain honey sufficient for their ivinter supply, 
and, unless fed during tlie T^inter, will perish, This has been the case 
principally v/ith the black bees. The Italians, notwithstanding the 
unfavorable season, wore able to gather a supply of honey sufficient for 
themselves and to yield their owners a small surpluts. The average yield 
of honey throughout the United States is 22,8 pounds ])er hive. The 
average price is twenty to twenty-five ceiits per pound, Ilonoy for mar- 
ket purposes is generally stored in small boxes or snipers, .'ibout five inches 
square. This brings the highest market price, Tlie lioneycomb taken 
from the common box hive or ^^gum" is necessarily in a broken condi- 
tion, and does not present to the i)urchascr so clenn and inviting an 
appearance, and hence commands a lower price. 

Twenty pounds of honey being recpiircd to nialce one pound of vrax, 
the economy of saving and utilizing combs is rendered e^'ident. In order 
to accomplish this saving, a honey-emptying machine has been iuA^ented, 
and has novv^ been so simplified in its construction that it is within the 
reach of all. By this machine honey is em.ptied, by contrifngal motion, 
out of the combs, leaving them in a sound condition, so that they may 
be inserted again, and used for years in succession, thus effecting a great 
saving in the consumption of honey, and giving the market a i^urer article 
than when rendered by heat. 

The reports uiion the i)roduction of wax are still more imperfect than 
those on honey. The yield is principally derived fro^n hives that are 

brimstoned'^ in the fall, or from old combs that are unlit for use. The 
demand for wax is ahvays greater than the supply, especially in regard 
to bleached wax, and it always commands a good price. Little or no 
attention has been given to this brancJi of agriculture. 

The provident economy of the German makes this apparently trivial 
item yield a good return! The German apiarian never goes to his hives 
without having by him a small box or dish in whicli he carefully depos- 
its every particle of wax, however small, which may be taken from the 
hives, and also all the droppings. Thus, at the end of tlie season, a con- 
siderable amomit of wa-x has been saved, which in this country is not 
only wasted but permitted to lie about the apiary and become the breed- 
ing place of moths and a source of foul-brood. The bee-keepers of 
America should i)rofit by this hint, and avert injiu^y and loss. The aver- 
age price is thirty cents per pound. 

WINTEUINft BEES, 

Nine-tenths of the bee-keepers of the United States pay no attention 
whatever to wintering their bees. The liives are permiLted to remain on 
their summer stands, with the exceptioii, j>erhaps, of a slight shed for a 
covering. They are thus exi>osed to ^ill the variations of temperature 
and the inclemency of the weather. The result of this neglect is that 
many hives perish annuarlly,and those that survive are so weakened that 
they are unable to recruit till the honey season is passed. 

To make bee-hiving successful, it is necessary to Imve strong swarms 
early in spring. This result can be obtained only by careful and judi- 
cious wintering. The object sought in wintering bees is to maintain in 
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the liivc throiigliout ike winter a imiforui teuTperalrire, Vv iuclji \vill keep 
the 1>ces iu a continuous r)Cnii -dormant fttato. Thv:^ uniformity of toiu- 
pcraturc is obtamod in Hcvcral different ways — ])y i)rotectiug tbo hives 
ou tlieir summer .stands, or by removing them to rooms or places prepared 
for them. Ilivos may bo prote{?ted on their .sujumcr stands — * 

First. By plastering up all tlic cracks and o]Xinini?s, except the cutrancej 
v;ith mortar and Hurrounding^ the vsides of the Irives vvith >stravr. This 
can be done only with eonunou boxes or gums. 

Second. By placinj; tlic liivcs iu a slicd, closed on all sides except the 
front, where the covering extends to within three feet of tlic ground, A 
correspondent iu Pennsylvania states tluit lie lias vrinlered successiiilly 
in this nmnner one hundred colonies. 

Third. By surrounding the liivc with a dend-niv space, Uim\ prevent- 
ing outside inHueiu^e. A frame of liglit l)oards is made to yn.rmount the 
hive on its ibuv sides, lead ing an inch or more space between the hive 
and frame, wliich space is tilled with some good non-conducting material, 
as sawdust, dry leaves, &c. The honey-board is removed nml straw or 
corn-cobs i)laccd on the (^ombs beneath the cap. This plan has been suc- 
cessfully adoi)red by a number of bee-keepers. 

Some, apiarians winter their bees vatli considerable success on their 
summer stands, by simply giving them thorough ventilation. Mr. Jolin 
T. Eoso, of Petersburg, Monroe county, Michigan, says in regard to this 
method: ^vl winter them on their summer stands, and seldom lose a 
swarm, I bore in. the side of the franu^. hive an inch hole, three inches 
from the top, in the middle of the hive lengthwise, find worm an inch- 
square stick through tlie combs for whiter passages ; make a frame the 
size of my hive, three inches dee]), witliour. top or bottom, remove tlio 
honey-board, and set the frame on the to]> of the hive*, <ind fjll itvrith dry 
corn-cobs ; put on the (*ap, ajid th(^y are safe." 

The plan which has proved nu)st successful and economical is that of 
whitering bees in a room or cellar prepared for the purpose. The apart- 
ment must be dark, dry, and of a low unifornx tem])erature, not falling 
below 320 and never exceeding i(P Pahrenheit. Bees thUvS located coii- 
suaiC one-third less honey and come out in the spring strong and healthy. 
Care mast be taken to give the hive placed in cellars proper ventilation; 
otherwise the most disastrous results will ensue, the bees becoming rest- 
less, consuming honey, and leaving the liives^ and thus perishing in the 
room. Mr. E, Dart, ot Wisconsin, says: ^'My bees are Vidntcred iii a dry 
cellar^, thirty-two by tliirty-six feet, holding one Imndred swjirms. I cany 
them into the cellar the first of December and bring them out during the 
Eionih of March, on warm, smniy days, I pack thenv closely on benches 
in the cellar, leaving the box and working-holes open, and see that all 
the swarms have honey enough to support then:i until taken back to their 
summer stands. I visit them but once a month, and see that they are 
not disturbed. VChen breeding commences, the last of Pebruar3^, I change 
the air in the cellar every night. By this management I do not lose" a- 
single sv/arm through the winter. ]ilany of my swarms did not consmnc 
8ix pounds of honey while in the cellar* last wdnter.'^ Bees wintered on 
'their summer stands will consume througli the winter thirty pounds of 
Iioney, wliile those wintered in cellars will consume but little over six 
pounds per hive, thus efiecting a saving of twenty-four ])ounds to the 
hive, giving, in an apiary of one hundred (lolonies, 2,400 pounds of honey, 
which, at twenty cents per poundy would amount to 8480, a sum sulii- 
cient to pay Ici' fno ))uihling. 

Korth of forty degrees of latitude it is necessary to give vdnter pro- 
tection, if bees are to l)o ki^.pt with proiit. Ttio cellar or i'oot-]:ouse can 
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generally be used lor storinj^' the colonies. Henry 0. Blynn, Oolmnbia 
Ooimty. Hew York, statoR tliiit lie is biiildiiir^^ a Y/intoriiig lioiise, with 
triple v/alh^ all nrouudj filled ^vith. straw and yawdust, the whole two 
feet thick J and then c]a])hoarded on the ontsido of the studding. The 
greatest attention is paid to wintering: bees in Wisconfanj Michigan, and 
Minnesota, whore they could not be kept without protection^ except at 
continual loss. It in to be hoped thnt the bee-keepers vrill begin to pay 
more attention to this important subject. It would annually effect a 
saving of thousands of jjciinds of honey. 

In the South tlio whitei;ii arc r.o mild that the bees need little or uo 
protection during that season. They need^ however, protection in the 
summer from the hot raya of the Bun. This i.s aceompUished by placing 
the hives under slieds or largo tree's. The greatest attention should 
also be given to vc^utilation, in order to prevent tJie heat from melting 
the combs. 

Eev. J. V. Alh\scn, oi Ogle County, Illinois, writing in reference to 
burying bees, sayK: ^'This season a neighbor, who keeps no bees, told 
me that, when living with his father, some twenty years since, he and 
his brothers were going to take up a stock late in the tall ; as an experi- 
ment, they drummed the bees out into an empty hive, and with them 
clustered in the top, buried the hive in the groimd so deep that there 
were six niches of dirt over the top of it, and tliey left it thus buried till 
the following Ain-ih When brought out of their winter quarters the 
bees, he said, were alive, and, after warming up, Hew freely: but having 
nothing to cat, and not being fed, they died in the course of three days." 
Can this be true? We give it as a singular case. 

FOUL-BHOOn. 

The returns show that this contagious disease is not extensively prev- 
alent in the United States. It 1ms, however, made its appearance in 
various portions of many States: in Floyd County, Georgia; Fayette 
and Hancock Counties, Illinois; Anne Arundel County, Maryland; Wi- 
nona and Wriglit Counties, Minnesota; Clark County, JMissouri; Iredell^ 
Caldwell, Coluinbia, Currituck, and llerford Counties, North Carolina; 
New York, Schenectady, and Montgomery Counties, Now York; Cumber- 
land, Jefferson, Lucerne, Washington^, and Warren Counties, Pennsyl- 
vania; Eichland County, South "Carolina ; Mihvaukee and Walworth 
Counties, and Sullivan To vrnship, Wisconsin; and Hartford County, 
Connecticut. 

Putrid foul-brood is a disease which attacks the yoxmg brood of the 
hive, showing itself fully after the larva^. have been sealed up. It may 
be known by " the viscous, gelatinous, and yeastdike appearance of the. 
decomposing brood, tlie unideasant odor arising from tlie hive, and by 
the sunken coveri^ of the cells. The cause of Ibul-brood has been, until 
recently, involved in doubt, but late discoveries in (iermany have 
thrown nmcli liglrfc u])on its origin. jMr. Lamprecht alleges that he luisi 
discovered the cause of the disease. His theory is this: ^'The chyme, 
which the workers prepare from honey and pollen by partial digestion, 
and with which the larva3 arc fed, contains a mb^ogenous^ plastic J'erim^ 
five substance^ from wUch all the organs and tissues of the larvc^ are derived 
and cojnposed * * ; and precisely because of this its complioated 
composition it is pecuharly susceptible of rapid decomposition wben 
exposed to air and moisture; that is, to undergo fermentation and putre- 
faction. ^ It is hence obvious that pollen, even though having undergone 
only a partial decomposition^ must affect the bodies of bees and iarvti3 
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differently from wliat it did or would do in its natural condition; and 
there is no longer a donbt that it is from pollen^ tlms partially decomposed^ 
that tliG foul-brood originates. That it can readily undergo deconipoaition 
is maiiifest. Moisture, emanating in part from unsealed honeys and in 
part from the ])erspiration of the hees, becomes condensed in the hive 
from external cold^ and in the fall and toAvard spring it is irequently 
found hanging in drops on the comhS;, just as we find it condensed on 
the wiiidov/s of our dwclliug-houses. If one of these drops lalls into a 
cell containing pollcji^ decomposition of the latter speedily commenceSj 
and is then cominunlcated by the bees to the pollen in the other cells; 
and the cause of foul-brood is her^ce abmuhmtly in^esent in a hive thus 
circumstanced.^^ 

The discovery of Dr, Preuss^ an eminent physician and mycologist^ is 
that a microscopic fungus, Oryptococcus alveariSj developed from ferment- 
^ing mattery feeds upon the young larva^^ and thus causes foul-brood; and 
\hat by means of the numerous sporules of the fungus, the disease is 
spread through the hive, and iinally througli the apiary. To show the 
character of this microscopic pest we quote the following from the article 
of Dr. Preuss, published in the Bienenzeitung, and translated by Mr. T. 
W, Woodbury : 

"The fouhbrood fungus, which I liave named Cryptococcus alvearis^ 
belongs to the smallest of the fungoid forms. It is roimd and dust- 
shaped, and has a diameter of ^^-jj millimeter, or ^ line; consequently 
1,095 can lie side by side within a Rhenish line, but within a square line, 
1,005x1,095, that is, 1,199,825, or, in round numbers, 1,200,000^ The 
cubic line, according to this, would contain 1,440,000,000,000 fungi, and 
a cubic inch of foul-brood, which couvsists of 1728 lines, would contain 
2,488,320,000,000,000. It we reckon, further, that a cubic ineh of comb 
contains 50 cells, the contents of each vrould be 49,700,4-00,000,000; in 
round numbers, fifty billions ; or, deducting one-Afth for wax, forty billions 
of fungi." 

There is no cure for this disease when it has once obtained headway. 
Destruction of the bees and honey and thorough purification of the 
hive is the only remedy to prevent the spread of the disease. As a 
means of preventing the disease^ Dr. Preuss gives the following direc- 
tions: Feed no fermenting honey; feed no meal, especially when the 
hive is threatened with disease^ destroy carefully every particle of dead 
and moldering matter; and avoid ^^^eakening bees during the brooding 
seasons, so that they will not be able properly to maintain the heat 
necessary for the development of the brood. 

With the light now thro^vn upon the nature of this disease by these 
recent discoveries, bee-keepers may be able to conquer the contagious 
malady whenever it makes its appearance. 

TIIE DISEASE OF 1808. 

During the past season a disease suddenly appeared in Indiana, Ken- 
tucky, and Tennessee, sweeping away whole apiaries. So quiet were 
its operations that . the bee-keepers became aware of its existence only 
by the disappearance of their bees. The hives were left, in most cases, 
full of honey, but with no brood and little i)ollen ; the whole appearance 
of the hive causing the casual observer to suppose that the bees had 

emigrated but close observation showed tiiat they had died. We 
give a number of accounts from various correspondents, principally from 
Indiana and Kentucky ^ where this disease first raged. 

Jfesse B. Newson, JBartholomew County, Indiana^ says: With an 
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experience of twenty -livo j have not seen so disastrous results 

among bees as in tlie pres' /ear. We g^enerally feel that all is well 
with our beeSj if they have ..aceeeded well in laying np a winter supply 
of ibcd. I have lost nineteen stands since the first of November 5 in 
some of them as many as forty i)ounds of honey were Icft^ looking very 
nice^ and tasting as well as any I ever savf j no sign of moth or any- 
thing wrong that I could see. The bees seem to die without a cause. 
The stand twentj^ years old is yet living. We find in nearly every stand 
plenty of food;, but what ails the bees? What the remedy? If soinething 
is not done to stop this fatality, this i)leashig and useful pastime will be 
taken from us, and our tables' will be robbed of honey.'^ 

A. Lesshe, Pike County, Indiana, says: Nearly all our bees have 
died hi this county^ l)crishing mostly in November^ su^jposed to be for 
want of bee-bread.'' 

S. G. BateS;, Boone County, says: '^The mortality among the bees 
this winter cannot be accounted tor, since they have plenty of food. 
Out of twelve hives 1 this day took three hunclred pounds of honey; 
not a young bee to be found; the comb clear and healthy. My opinion 
iSy that the queen^ from some reason, not having deposited eggs, is the 
cause of their death.^'' 

T, J. Connettj of Austin, Scott County^ Indiana, says: There is a 
disease prevailing to an alarmingvextent among our bees this fall that is 
entirely new, nobody being able to find any cause or remedy. Old and 
substantial swarms die^ leaving the hive full of honey and bee-bread. 
Full three-fourths of the swarms arc dead, as far as I have heard from 
them,^' 

J. N. Webb, NcAvcastle, Henry County, Kentucky, says: There were 
no swarms last spring, so fixr as is known. The bees, however, contin- 
ued to woi'k and lay up their stores until some time in August, or early 
in Septenib(^T, when, to the consternation and utter surprise of the bee- 
raiser, they were all found to have died. Many swarms left well-stored 
stands of excellent honey, amply sufiicient to carry them through the 
winter; and what is juore strange, comparatively few of the bees were 
found dead at the hives. What was the cause of the wholesale destruc- 
tion of this useful and interesting insect, dying in the midst of plenty, 
away from its hive, we cannot understand. Up to the time when the 
discovery was made, no frosts had come, no atmospheric change liad 
taken place, out of the ordinary course, and in fact nothing to which it 
may have been rationally attributed.'^ 

T. HuUman, jr., of Terro Haute, Indiana, writes as follow^s: ^^In Sep- 
tember last, wiieu the first cold weather set in, my bees began to die. 
First, I found in one of my best stands, v/ith all the frames full of vsealed 
honey, and some honey in boxes, the bees all dead. After that the bees be- 
gan to die in all my stands, mostly pure Italians, and some hybrids. First, 
about one-third of the bees Avould be found dead; next, I would find the 
queen lying dead before the luvc; and in about a week more, the w^liole 
colony would 130 found dead in and around the hive. Sometimes the 
queen would live with a handful of bees. The hives were lull of honey, 
gathered the latter part of the season ; and the smallest had enough for 
the bees to winter upon. In this w^ay I have lost forty stands, and have 
now only fifteen skeleton colonies, which I think will also perish before 
spring. At first I thought I was the only victim, but I have ascertained 
that all the bees In this neighborhood have died, and as far as thirty 
miles north and eighteen south. Yesterday I saw a letter from Ken-, 
tucky, from a man who thought his bees had stampeded in the same 
manner as mine, to the hive of mother-earth. Some colonies had broods, 
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otlicrs Imd not. Late in October u xjueens comnieiiced layiuf; 
again. To some col onieB I gave tiired . os .in about two Treekaj ancl 
they lost each in tuni.^' . , i 

The true cause of tlic disease lias not Ibeen discovered. Some attrib- 
ute it to the want of pollen ; some to poisonous honey ; and some to the 
unusually liot summer. Whatever may be the cause, the effect has been 
inost disastrous, throughout these two States. 

BEE PASTURAGE- 

Apiaiians, to secure a good crop of honey^ are beginning to raise cropE4 
for the pasturage of their bees. The rai)id spread of improved agrieul- 
ture haSj in many localities, destroyed the vrild lionoy-yieldhig plants, so 
that the profits of bee-keeping are made to depend upon the honey-pro^ 
ducing qualities of cultivated plants. The three plants upon which the 
chief reliance is i)laced are buclnvheat, mustard, and Alsike clover. 
Buckwheat is the crop most generally sown^ though Alsike clover seems 
destined to supersede it in suitable soils. The advantages of the Alsilvo 
are that its honey is of a finer quality than that of buckwheatj and that 
it affords most excellent fodder, and fine fall pasturage for cattle- Mus- 
tard is raised to some extent, and yields a fair supply of honey. 

J. King, of Dubuque, iowT., states that he has grown with profit the 
purple cane raspberry. Mrs. Tapper, of Iowa, says she has sown Alsike 
clover, and ^^esteems it above all other i)lants." J. T. Eose, of Monroe 
County, Michigiin, thinks the culture of Alsike clover should be greatly 
encouraged, as it is valuable for hay as well as for bees. He says that it 
does not kill out in Aviuter, as does the red clover in his State. 
• J. lu Gaixlner, of Montgomery County, Virginia, says: ^-I sowed, in 
April, 18G7, live pounds of Alsike or hybrid clover, used upon one acre 
of moderately rich land. Last spring it came forward rapidly and 
bloomed profusely about the time vrhite clover came into bloom. My 
bees worked on it from early morn until evening, seeming to prefer it to 
thew^hite clover. I cut tlie first crop for seed, but owing to the wet 
spring it did not yield much seed. The second growth was very rapid, 
and it again bloomed very full, giving the bees a fine pasturage until 
frost. I consider it a valuable plant for bee-i^a star age, as by cutting it 
at the proper season it will make a fine show of bloom in the fall, alter 
the clover is gone. It is also as valuable a hay crop as red clover, and 
will stand the winter better from having a librous root, which takes a 
strong hold in our clay soil. If the farmers in the . county could be 
induced to sow this variety instead of red clover, bee-keeping, I am sat 
isfied, could be made profitable by using properly constructed hives, nnd 
introducing the Italian variety of tlie bee into this country general!;^ . 

White clover, the linden-tree, the golden rod, and the aster arc the 
main support of the honey-bee. WInto clover and the linden- tree yield 
the best honey, while that from the honey-deyr is of an inferior quality. 

Mr. E, Rogers, of Webster, ;N"orth Carolina, accompanies his report 
with a specimen of a plant, of which he says : There is n minute plant 
gTowing around me, that I have seen nowiiere else, which keeps green 
all winter ; tmd, at the beginning of the first open weather in February, 
covers the earth with a dense and beautitul carpet of green, bearing a 
great profusion of white bloom. Every warm day in eai-ly spring the 
bees from all the neighborhood literally swarm upon it, driidang the 
nectar from its tiny cups. I do not Icnow its name or its botanic 
position." 

Professor Porter, of Lafayette college, Pennsylvania^ names this plant 



STATISTICS OF BEE KEEPING. 281 

PhacoUa parv-iflora, Pursli. Wo hope bee-keepers -will pay attention to 
plants upon ^hieli bees feed, and send specimens to tlie Department, in 
, order that. a complete list of lioney and pollen yielding' plants may be 
obtained. 

TliG follovv-ing list comprises some of tbo plants from wbicli bees gather 
honey and ]^oilen during the feeding seasons: 
• Sprinfj.—\Vi\]()V7, alder, aspen or poplar, elm, maple, marsh-Biarigold, 
hepatica, anemone, dandelion, erythronium, faMchm,) service-berry, 
f Amelanehier Cmiadcmw^) c^irrant, gooseberry, strawberry, poacii. 
cherry, apple, pear, China-tree, (MeMa Ai^cdaracli^J black-gnin, (Nyssa 
witiMftoraJ whortleberry, cott.onwood, cornel or dogwood, narcissus, 
honeysuckle, oak, red-bud, fCercis Canadensis J hazlc, yellow jasmine, 
(Jcmiimm ordoratissimmij swoet-myrtle, (Myrim gab,) magnolia, 
((jUuca,) hawthorn, box-elder, (Ncgmdo aoeyoides,J lociist, azalea. 

8ummc7\—R(id clover, white clover, raspberry, blackberry, cockspur, 
thorn, whortleberry, black-haw, (Viburnum pninlfolhnnj self-heal, 
{BruncUaJ azalea, sour- wood, (Oxydcnilrxim ' arJ)orcum,J cinqucfoil, 
cucumber, narro^v-leavcd i)lantain, horse-chestnut, strawberry, pea, 
honey-dew, (on live oak,) clrincapin, fCastanea jnimila,.) persimmon, 
linden, bee-balm, (Mclinsa officinalis,) inaizo, sorghum, heliotrope, iron- 
weed, /^Fmio^iirtjj Smart- weed, (Polygonmn Fcrsicaria,) bntterlly-weed, 
(Afsclepias hiherosa,) viper's bugloss, (EcMim indgarcj cotton plant, 
buckwheat, sumac, catnip, Spanish needles, (Bidens Hpinnata^J beg- 
gar's lice, ( Cynoglossum MorisoniJ boneset, starwort, (ISteUariaJ silk- 
weed, (Asclepias cornvti,) thistle, sage, cardinal flower, balsam, moun- 
tain mint, (Mmmda difiyma,) vsweet marjoram, la^'cuder, spearmint, 
peppermint, thyme, dandelion, chickweed, pennyroyal, sweet clover, 
speedwell, (Veronica,) poppy, turnip, hollyhock, su'nflower, dahlia, phlox. 

Auimm, — Aster, golden-rod, dandelion, white clover, red clover, cinque- 
foil, ehiokweed, pennyroyal, articboke, phlox, chrysanthemum. 
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Thai; the culture of sill;: can be profitably carried on in the ITuited 
StatCK is cleavly established. Tlie success of the experiments ia Cali- 
fornia. ])as fnr surpassed the most san/?unie cxpcctatious of those ei]j?a<?od 
in tliem. Mr. Prevost, tiie pioneer silli grover of that State, p.ml i'ov- 
merly engaged in the same pursuit in France, maintains, after tvrelve 
yoai-a' experience, that California is "the best Bilk countvy in the world," 
and that the manufactured article, even in its best grades, can bo pro- 
duced cheaper than in Europe. At an early period silk was raised in 
Virginia. In 1718 cxperiznents in Louisiana vy-erc successful, and a. good 
article of .silli: was produced. For about loi ty . years, silk of a superior 
quality was raised in Georgia, continuing to be the leading and most 
profitable product of the colony until it was prostratexl by the revolution- 
ajy war. In most of tlio colonies, prior to the revolution, the culture of 
silk was more or less successful, in Georgia and South Carolina especially 
so. Cocoons of an excellent quality were produced in Pennsylvania, New 
Jersey, Massachusetts and Connecticut. In 1771 a silk estabMshment 
was started in Philadelpliia for the manufacfturc of sills: of native growth, 
which for a series of years received a largo amount of cocoons. The cul- 
ture and manufacture of this valuable commodity arc still carried on in 
parts of Now England, in New York, Pennsylvania and New Jersey. 
Pliiladelphia, Paterson, Now Jersey, Hartlbrd, Manchester, and 
Manslicld, Connecticut, are noted for their extensive silk manufactures. 
The manufactured silk proiluct of the United States in 1840 was valued 
at $250,000. In 1844 it had increased to $1,500,000. In 1860 the pro- 
duct in New York, Pennsylvania, Noav Jersey, Massachusetts, and Con- 
necticut was estimated at over $5,000,000 ; the leading article manufac- 
tured being sewing silk. Since that date the manufacture of silk in those 
States has been making steady progress, embracing a wide range of arti- 
cles, as ribbons, braids, trimmings, fringes, and different varieties of dress 
goods. 

It is a source of great encouragement that tlie diseases which threaten 
the total destruction of the native species of sillc- worms in Europe do 
not prevail in this country. Mr. Prevost asserts that while from twenty- 
five to seventy -five per cent, of sflk-worms are destroyed by disease and 
the unpropitious climate of Europe, fevr ever perish in California. The 
article from a California correspondent, published herewith, fully sets 
out the advantages possessed by that State over the silk-growing' coun- 
tries of Euroi)e. 

THE SILK INTEREST AT THE PARTS EXPOSITTON". 

The report of Hon. Elliott C. Cowdin, one of the commissioners rep- 
resenting the United States at the Paris Universal Exposition of 1807, 
and to whom was assigned the subject of silk and sillt mannfacturcs, 
contains mucli valuable information concerning the pi ogress imd present 
condition of silk husbandry and manufactures in Ibreign countries, and 
throws out many suggestions which cannot fail to be useful to those 
entering upon the culture or the transformation of silk in this country. 

The progressive development of silk industry is carefully noted. In 
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1812 there were in seven of the principal towns of France 27^000 silk 
looms ; in 182i Lyons alono bad nearly 25,000, and in 1839, 40,000. In 
the latter year there were 85,000 looms in the Idngxlom, employing about 
170,000 workmen^ and the production was estimated at 840,300,000. In 
1850 the sillc goods produced were ef^^timated at $75,000,000 ; in 1855, at 
$106,500,000 — the number of looms in the enii>irc having increased to 
, 225,000, and the number of workmen employed to half n million. In 
1800 the product was estimated at 8140,00{),()00. The (Juitod States 
purchased of French tissues alone, in 185!), $27,000,000 j iji 1800, 
120,800,000; on account of the war of tlie rebellion, our purchases fell 
to 1)5,000,000 in 1801. The commissioner states, as the result of his ob- 
servations, that though the rebellion has been suppressed, tlu^. fiscal 
measures resulting therefrom still have tlu^ir efioct upon the silk hus- 
bandry and manufacture of France, operathig as they do at the same 
period with the scarcity of indigenous sillc, and the prevalence of n^ys- 
terious disease among the silk- worms. 

The operations of "England in silk are conlined to Kuinaraetures of the 
rawm.aterial, her uncongenial clinuite not permitting the rciuiiig ol' silk- 
worms/ In 1823 Great Britain exported of silk goods 8702,{K)0; in 
1644, $3,682,000; in 1850, $14,800,000; in 1858, $11,950,000; in 1801, 
$11,500,900; in 1805, $10,880,000. A recent treaty witli France has 
seriously interfered with some branches of th(^. silk industry of Great 
Britain- In view of the fact that the nuuiulVicturers of England arc 
wholly dependent upon foreign importations of rnw silk, it is well ob- 
served that an instructive lesson is taught the citizens of our country, 
where everything combines to render tbe prosecution of this industry 
pre-eminently successfuL 

The following table is given to show, tis near as can be ascertained, 
tbe value of raw silk produced annually in the nations of the earth: 

Chinese empire , 

Japanese empire • — 

Persia 

Asia Minor - - 

Syria - 

Turkistan. (in China) 

Turkistan (independent, in Asia) 

Corean Archipelago 

France 

Italy 

Turkey in Europe 

Spain and Portugal 

Pontifical Stat-es - 

Greece, Ionian islands - . , 

Morocco, Algeria, Tunis, Mediterranean coast 

Basin of the Danube^ Austria, Bavaria, Ser via., Hungary . . 

India - - 

America - 



Total , jn4^0l)^ 

nUANCHES OF SILIC makufactuhe. 

In silk industry there are seven distinct branches, or specialties : 1st, 
the rearing of the silk-worms ; 2d, the filature or reeliug of the siik Irom 
the cocoons; 3dy the throwing or spinnhag of the silk thread j 4th, the 
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dyeing of the silk; 5th, the ])reparatioii of the ftill: threads for the 
looms 5 Gthj the v;earii}.g of .silk goods j 7th; the Hpiniiiiig of ^vaste silk. 
Commissioner Covv'din rci)orts tlic condition of, and progToss made iii^ 
the hrancliGS severally, as nianitested at the Pai'is Exposition. 

In regard to the lirst, for purposes cf reproduction it iiB important 
ro choose cocoons of th<3 largest size, and those the most successimly 
reared and least affected with any malady during the court^c of their de- 
velopment. These cocooiis are recognized by the regularity of their 
form^ the roundness of their extrcmitieSj the fuienc;;:? cf grain oa the 
surface^ and the solidity and thickness of the layers or sills:^^ envelopes. 
The male cocoons ditter from the temale iji shape and size; tlie former 
being smaller^ and presenting a cavity upon their Ijack ; the latter pre- 
sent the figure of an olive or the egg of a small bird. After collecting^ 
the cocoons should be of a golden yellov/ color j and exhibit no spot or 
stain of any kind. After having put a certain nuiiiber of male cocoons 
on one side, and of females on the other, weigh both parts to find the 
average weiglit of eaclij and every time this average is exceeded there 
is a presumption that excellent cocoons are obtained for reproduction^ 
all other things being equal. Cocoans of an exceptional bulk are generally 
the result of two grubs united under the same envelope. Their product 
is known as <^kloubles,^^ and is always inferior;, being valued at hardly 
one-third the price of the normal product. An Italian silk liusbandmau 
exhibited at the Exposition an apparatus designed to prevent these 
doubles in the breeding of worms. It is an arrangement of cells made 
of light wood, eacli one having only the bulk necessary for a single 
giuib. Eacli insect, therefore, at ther])roper time, has its own case, and 
doubles are rendered impossible. The inventor also claims that his sys^ 
tern affords facilities for the choice of the best reproducers, and prevents 
coupling between grubs of the same family, consanguinity being by 
many considered as one cause of the rai>id deterioration of the breed. 
The coupling accomplished, the females ai'c removed and made to lay, 
each in her own cell, in such a way as to admit of the eggs of eacli lay- 
ing being separately weighed. For good chances of success each laying 
should weigh at least sixty or seventy grams (per kilogram of cocoons,*) 
each gram to contain thirteen hundred and fifty to fifteen Imndred eggs. 

The best known varieties of silk-worms are seven in number. The com- 
mon silk^YOTm {Bovihyco mori) is the species most in nse, and produces 
the best silk: it feeds on tlie leaves of the mulberry tree^ and attains 
its full growth in about six w^eeks. The castor-oil plant silk- worm 
{Bombyw arriiidia) is a native of Bengal and Britisli India, and lives on 
theibod indicated by its name. It has been successfully propagated in 
Eiirope, where its silk product is found to be supple and durable, but 
almost destitute of luster. The ailanthus silk- worm {Bomhyx GyntUa) 
is indigenous to the temperate regions of China. It produces an 
elongated cocoon ^ of a reddisli sliade, from which a strong and durable 
tissue is made. This worm was introduced in Erance in 1858^ and its 
silk is growing in importance and industrial value. The Tusseli silk- 
worm {Bomhyx mylitta) Uyq^ in a wild state in Bengal, and in the woods 
of the hot regions of India. Its food is the leaves of the jujube tree. 
Their cocoons produce a line and brilliant silk. Every effort to repro- 
duce this worm in France lias failed. The w^ild silk- worm of Japan 
{Bombyx Tama Mai) has been successfully reared in France. The leaves 
of the oak and similar trees are its only food. It is easy to raise, and 
furnishes a cocoon of greenisli yellow, and can be reeled into a beautiful 
silk. The Bomhyx Georopia is indigenous to the temperate regions of 
IsTorth America^ and found principally in the Carolinas, Louisiana and 



SILK CULTUEE. 



285 



Virginia. Its food is the elm, tlio willow, and other trees. The cocoon 
is of 3ooKc texture and coarse silk. 

THE MANUrACTUKE OF SILK. 

To transfer cocooiis into the raw Bilk of coniinerce a ba^iin and reel 
only are used ; the Ibrmer containing AYaria water to soften the gum of 
the envelope, so that the silken layers of the cocoon may ho set free. 
In reeling, a certain nnmhor of threads of the cocoons, in i)roportion to 
the standard of raw silk intended to be produced, are united by pressure 
and twisting. This union of raw threads is known as (jrcge or raw silk. 
Great care must be taken to prevent the threads, issuing wot and gummj 
from the basin, from adhering together; a suflicient distance betw^cen 
the basin and the reel, to permit a partial drjdng must be allow^ed, and 
a guide-thread be so arranged as to secure a zigzag movement, which 
prevents the threads from crossing o]ie another. The following sugges- 
tions in regard to this branch of the worlc are given : The degree of pre- 
vious preparation should vary with the durability of the silky couches, 
having regard to the age, breed, and origin of the cocoons. If prepared 
too much, the result would be that more silky matter would be yielded 
by the first layers than there should -be. ihis superfluous matter would 
be only waste, and Vv'ould possess a value much inferior to that of fine 
silk. If the cocoons are, on the contrary, insufficiently prepared^ they 
present a resistance to the winding off, which causes the breaking ol 
the thread, and leads to a new source of w^aste. The workmen ought 
to possess great skill in joining a new thread to thread in w^ork. He 
should bo competent to select the most opportune moment to assure the • 
regulaxity of the iiroduct, so that the trace of these successive connec- 
tions maybe imperceptible to the eye, and thus avoid knots, coarseness, 
curls, or dots. Kor will rare skill in these par ticidars produce the effect 
desired unless the wheel revolves with a fixed and steady velocity of at 
least five hundred meters per mimitc. Without thi s, the thread, instead 
of bein g smooth and briUiant , would be rough and dull . A too slow mo ve- 
ment would not dress the tln^ead sufficiently, clasped as it is very tightly 
by its peculiar position, and fixed under the form of a figure Sin the layers 
of the cocoon. A movement too slow causes those undulations which 
give the dull appearance ; while the development of the thread in the 
straight line by the more rapid movement permits the reflection of the 
light in those pierfect and determined conditions which give brilliancy 
to the finest silk. 

At the Paris Exposition almost every ISuropean nation was repre* 
sented by different mechanisms employed in the manulacturc of silk. 
Mr. Oowclhi is curcful to name the useSj and particidarly describe the 
best of these. 

A very ingenious apparatus, invented by G. Ilonneger, of Switzerland, 
for the sorting of silk threads was exhibited. This machine receives on 
the one part a series of silk skeins, to each of which correspond a luim- 
ber of bobbins or reels, equal to that of tbe varied bulk, supposed to be 
contained in the skein. Each bobbin v/ill receive the portion of the 
thread of the titre for which it shall have been designated. Eor this 
puriKisc, the thread which is rendered from the skein to the bobbins is 
guided automatic^jilly by a mechanism for gauging, extremely sensitive, 
and so arranged that the grcgo ox raw silk in passing acts u])on a lever 
which directs the siik upon the proper bobbin. The variation in the 
bulk of the product is the i)oint of departure in tlie variation of the 
guide levoiv^vhic]! directs the thread to the reel proper to receive it. 
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By tlio employment of tliis machine, it is tliouglit, tlie clieap silk of tlie 
East may iiiKl more oxteusivo applications, and contribute to a new 
development in mlk irtdustry. 

Professor Alcan exbibited an apparatus for testing the tcjiacity and 
elasticity of filaments and tlireads, and determining the degree of ten- 
sion most snitablo to b(? employed on any given tlaread. The instrument 
is deseribcd as one of rare precision, very simple, and not expensive. 

The throwing of silk is interided to gi^-e a peculiar appearance to 
the threads, vvhich i^ailly determines what is called the grain of the ' 
stuff. It requires accurate hnovrledge and rare sldll. The machines 
exhibited at the Exposition, used in tliis branch of .silli industry, were 
those employed in the best factories, especially tliose of Sv/itzerland. 
These consisted ot; 1st, a series of taveUcn to vrind, clean, and equalize 
the threads during their automatic winding off; 2d, an' ai)paratus to 
unite and double tlio threads, v/ith a mechanism for instantly stopping 
the machine vvhenover a thread breaks ; 3d, ii machiriC to give the first 
twist to the double tlireads in the dire<'tiou determined for the produc- 
tion of the trara or woof; -^tb, a second machine to retwist together two 
threads already tvvisted separately, thus producing organzinc. The 
object of these machines, which are simple in their cons"trnction, is to 
obtain constantly an evenly twisted product. 

The attempt to unite in a single operation the winding off of cocoons 
and the throwing of silk has not been successful. Commissioner Cow- 
din refers to the mechanism exhibited by the Itahans and French, and 
claimed as solutions of the problem, as possessmg minor interest, and 
affordiug little eucouriigement. It is his opiuion^hat the desired pro- 
cess, whicli is enticing in appearance as a gTcat saving of time, labor, 
and money, is deceptive, tleujandinganexjK'nae nnich g'reater than that 
of the separate operat ions, and tiiat it would yield inferior products of 
inconsiderable value. Biinultaneous tv.isting' and throwing, however, 
may be employed with a certain success when the cocoons are of an in- 
ferior quality and diihcult to wind olf, such as double cocoons, so that 
the operator in twisting them directly can, at the best, obtain silk of a 
very interior grade, fit only for working common cordonneL (braid, bind- 
ing, twist, lace, &c.) 

The "waste" occasioned by the various manipulations of silk until it 
becomes stuff, has long been utilized, and also, more recently, since 
silk became very high, the cJdfons, or rags of that material. In the 
show-cases of the Exposition, France and Switzerland displayed threads 
made from waste, which rivaled in beautv of appearance the most lus- 
trous silks, and at one-half the price. The resxdt is obtained by atten- 
tion to details in the manufacture. When the threads from waste have 
been produced with the greatest care, well purified, well combed, per- 
fbctly prepared and spun, a thin layer of warm gelatine or isinglass is 
apphed to them when stretched and in motion. Sweepings of threads, 
formerly thrown away because the workmen could not unravel them, 
are now made valuable by the use of ingenious and effective machines. 
These machines take the rag or piece of silk at their entrance, and re- 
store it at the exit in the form of filaments, classed in lengths and fine- 
ness proper to be submitted to the machines for decomposing the cJiifon 
or rag. These machines were not exhibited at the Exposition by the in- 
ventors, I'rom fear of imitation by countries w^here inventions are not 
protected by patents. 
Bel'erring to the dyeing of silk, Mr. Cowdin says: 
"The invention of those colors derived from coal has principally con- 
tributed to or caused a rovoii>tion in the ai-t of dyeing. The new materials 
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have permitted dyers to obtain colors of unprecedented splenaor, com- 
bining shades of marvellous variety witli extreme delicacy. Looking 
through the Exhibition we might almost say, in the presence of results 
obtained in this direction, there is now nothing impossible. Still, close 
by the side of products so admirable in resi)ect to dyeing, we saw, on the 
contrary, much still left to be accomplished. We refer to the attempts 
made for some time to gild and silver threads of sillc. Soido specimens of 
silk of this kind exhibited denote processes still in a evu<le state, which 
' do not yet supply any product capable of being used to advantage.'^ 

Theplainsilks of S'rance, Switzerland, and Xortbern Germnny attracted 
great attention on account of their thorough hnisli and general excellence- 
They were exhibited with the special notice that the 'weaving was done 
by motive power. The improvements in the looms of these nations 
secures cleanness, purity, and brilliancy, A Frencih apparatus has been 
introduced to polish plain stuffs automatically. This mp.chinc possesses 
all the advantages of hand-polisliing, acting with (m\y n little i>olivShand 
in parts. Automatic looms for the manufacture o(.' veh^et stufls are 
of two kinds, one for working two pieces at a time, nnd the other a 
piece singly. By the former, various articles in silk, and tlie most beau- 
tiful plushes for hats are made. For tlie raanufacture of striped and 
plaid silks the Scotch looms excel all others. In the silks lor toilette, 
especially in fagonnesj or figured goods, a iineness and neatness that 
seemed almost impossible has been attained by French industry alone. 
Ingenuity has been tasked to simplify the Jacqiiard loom and render it 
capable of producing still more extensive results. 

At the Exposition, products of the silk-ribbon loom Avere exhibited 
by the manufacturers of Saint iStienne, Basle, Prussia, Alsac^e, and otlier 
sections. Saint fitienne contains 00,000 inhabitants, and gives employ- 
ment to 23,622 persons, of which the greater part are women and girls. 
It has 15,000 looms. The value of its productions in 18GC was $12,000,000, 
five-sixths of which were sold to the United States, England, and to the 
city of Paris. Basle, with a population of (35,000, lias 0,000 looms. At 
Alsace steam was first employed in the manufacture of ribbons. Some 
of the ribbon factories run 200 looms by a steam-engine of thirty horse- 
powerj and employ GOO persons. 

In the opinion of the commissioner, tour of the seven industrial 
branches employed in the transformations of silk can from this period 
develop themselves in America without any difhculty, a.nd soon take 
the high position already attained by cotton indnstry, nanu^ly : 

1. The jflirowing of silk, consisting in the em])loymeut of apparatus 
more simple and also less diflicult to direct than the greater part of the 
machines in the factories of the United States. It is as easy for the 
United States as for England to obtain immediately a supply of raAv wilk 
in China, Japan, and even in the Levant and India. It is not improbable 
that Few York may become as important a depot for Asiatic silks as 
London now is. This may be accomplish(?d through the nuHlium of the 
Pacific railroad. The raw material havhigthus reached ]!^ew Y^ork, will 
be distributed not only among our own nuinufueturers, but portions, 
doubtless, will be exported to foreign countries. Let England be taken 
as an example in this industry. In less than ftlty years the silk manu- 
facture of Great Britain, which does not ui)0n her own soil i)ro(luce a 
single pound of raw material, has arrived at siujh a ilegroi^ of develop- 
ment as to give employment to a larf»e amount of capital ami to nbout 
110,000 looms, and direct occupation to some 200,000 perwon.s, not incuid- 
ing those engaged in the ribbon and silk hosiery mannlact nro. 

2. The djeing of silk, already an established branch of American indus- 
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try, necfus only tbo encouragCDient to be derived from tl]c establiFdunont 
of co-openjtivo branches to compete successfully witli European .skill . 

3. As to tlic regeneration and spinning of silky waste of all kinds, tbe 
United States find themselves in as good a j^osition as most other coun- 
tries to undertake a work of this sort, inasmucli as they posf^ess eqnnl 
facilities for ]>rociinng the waste and raw silk. This braiu^li of industry 
in Fr<incc gives employnient to more than 30^000 workmen, and the annuril 
production c:.ceeds $20,000,000. 

4. With regard to the automatic weaAluj?- of plain stuffs, the United 
States ah^eady compete successfully with the more experienced iiations 
of Europe. Looms exhibited by American constructors at the Paris 
Exposition were highly appreciated for their ingenious contrivances 
and remarkable improvements. 

Three specialties remain, therefore, to excel in which time and effort 
only are necessary, viz : The rearing of silk- worms, the reeling of the 
cocoons into raw silk, and the weaving of figured goods. As has already 
been show]\ in this article, tlie culture of the mulberry in many portions 
of this country has proved very successful — in some eminently so. The 
cocoons of California are equal to any in the world. Native silk once 
supplied in sufficient quantities to enlist the inventive genius and 
mechanical aptitude of our people, will speedily solve the problems 
presented in the remaining specialties just cited. The country which 
produces the most skillful* and careful spinners of wool and cotton manu- 
factures will not despair of arriving eventually at the successtul in^oduo- 
tion of the many kinds of silk goods within its province. 

MANUFAOTUPvliS^G I^T THE UNITED STATES. 

The present processes in American silk manufactm^e are thus described 
in the New York Tribune, with a reference to the localities and personnel 
of the business at the present time: 

^^The first process is to sort the raw silk into sizes, great care being 
required in every stage that the threads be equal in size, as inequality 
would produce a manufiicture of uneven and unmanageable twist. It is 
then soaked in soapy water to dissolve the gum and render the thread 
pliable and elastic. The skeins <are slipped upon octagonal, wicker 
'swift' reels, a dozen or more of which revolve on an axis fastened on the 
legs of each table. A thread from each reel-skein passes upward over a 
smooth metal or gUiss rod, fixed on the lateral edge of the table to its 
revolving bobbin, upon Avhich it is wound. After this process the thread 
is guided between tbe contiguous edge of two sharp steel knives, resem- 
bling scissors, which cleans it of gummy lumps and clinging Avaste, to 
another bobbin. This process occasions considerable waste. The liner 
and more regular threads arc now takeii for making organzines, which 
are the warps of woven goods. Coarser threads are taken for trains or 
woofs. The m.ost inferior are used for the manufiicture of sewing-silks. 
Loose and broken ends are corded like cotton and span into lloss for 
embroidery. The twisting or ^ throwing ' process is done hy passing 
the thread of raw silk from an upright bottom through, the eye of a 
craned wire fiver, which rapidly spins with the toj) of the bobbin revolv- 
ing aboA\>. This thread is called a ^ single,^ and for organzines receives 
from twelve to nineteen twists to the inch. Organzines or trams are 
made by twisting together two of these t^visted threads in an opposite 
direction to the former single twist;, at tlie rate of from ten to seventeen 
turns to the inch; the two threads having previonsly been wound paral- 
lel upon one bobbin. Organzines receive tiglit^ twisting, to induce 
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..strength and elasticity. A svdng of two twists to the iuch sometimes 
sates five cents to the pound in the cost of labor, but may occasion 
.greater loss in weaAang. Two or three threads of raw silk twisted 
. loosely two or four times to the inch is tram, shute, or woof. lu weav- 
ing, the w'oof has little or no strain upon it, and it filJs up the warp 
better by being soft and loose. The twist in silk threads is set by 
dampening and drying. Skein sewing-silk is made of three to ten threads 
twisted together, and two of these latter doubled. Sewing-machine 
silk is trebly t^rlsted. Button-hole twist is the same, with a tighter 
twist. Twists in tho single threads of sev/ing-silks arc ten to fifteen 
to the inch; and the doubled, eight to twelve. Tho organzines. are 
reeled into skeins of one or two thousand ynvds cn,c]i, care being taken 
to make them of the exact length, as that compared witli their weight 
determines the quality of tho goods to bo- woven. Tlio American sew- 
ing-silk machine is a great improvement osci- the old-iashioncd one. 
By the aid of a few girls, the former at once doubles and tv*'ists tho silk, 
and reels it into skeins of equal length ; and it turns out one hundred 
and twenty-five pounds a week. The cost of throwing raw sillc into 
or^anzines is four to five dollars per pound, a grcjit i)r'oportion of that 
going to labor. Trams cost leas. Ai'ter weighing, tho threads go to the 
dyer, who is charged with the weight j also witli'the number of skeins. 
As the manufacturer knows how juuch of each color should be returned, 
little fraud or error can luippeu. Up to the time the silk goes to the 
dyer, thoye is a losa of three to nine per cent, from cleaning, breaking, 
&c. It loses eighteen to twonty-^i^'C per cent, of the weight in dyeing 
by the boiling off of the worm gum, which is made up greatly by sur- 
charging with sugar or dye. In tlie dye-house the silk skeins are tied 
to prevent tangling, and boiled for four or fu'C hours in coarse linen bags, 
by ■^v'hich the hemjiy colors attain a luster. Yellowish colors are ' coun- 
teracted' to pure white by tho use of a little blue dye. This white 
dyeing costs sixty cents a pound— less than any other color. Of white 
colors the manufacturer receives back from the dyer twelve ounces 
for every pound. The aniliiie or bright colors aoRt $1 50 to $3 50 a 
pound to dye. Tho bright greens are the most ex])cnsivo. They also 
return twelve ounces to the pound. High colors are oheapcued in. the 
weight by the addition of three ounces of sugar to twelve of silk. Drabs 
iind slate are dyed with sumac at a cost of a dollar a pound, and return 
fourteen ounces. Blacks arc dyed with nitrate of iron and eutcli, and 
also logwood, a bluish shade, especially for vehcts, l)cing dosiratde. ' 
Blue-blacks retm-n fourteen ounces; plain blacks tho full complement, 
losses beiig compensated by surcharging. Surcharging can be carried 
to the extent of trebling tho weight of tho silk. After dyeing, the 
skeins are dried on bars in a close-steamed room, and then lustercd by 
:](ass;ng over hot cylinders. Sewing-silk is softened by v.a'inging, and 
iied into skeins for sale. Trams and organziues are then rewound upon 
'jobbins, and again rewound to give a proper tension to the thread 
before weaving. 

PRES33NT CONDITION AND PEOS1'130T S. 

"Such is the extent to which the American trade has usually been 
carried, though pon'giees and foulards were woven in Oounocticut, and rib- 
bons in Baltimore, twenty years ago. During the last ten years the manu- 
factuie of ribbons has increased rapidly. The Cheney Brothers, of Hart- 
ford, are' miobkihg great quantities of parasol coverings 5 tho Dole Com- 
|jaiiy,-at Fatbrson, J., are laaking tailors' trimmings, w?ri's, and braids y 
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Dexfcerj Lambert & Co., of tlie same city^ make tliis season 3^000 yards 
of knotted fringes^ and 2,500 yards of bullion fringes, iier day^ dri\ing 
foreign goods out of tlie market. The processes of trimming manufac- 
ture are too intricate and tedious for popular description, An examina- 
tion of tlie goods will ( show a delicately knotted thread, on a base of 
cotton wound with vsilk. Broad silks are woven upon the plain loom, 
and figured ones upon the Jacquard. The o])erations are delicate and 
costly. To get the proper length of v;;.rp for piece, and at the sam6 time 
to lay a sufficient number of the warp threads together, amounting 
sometimes to 5,000 or 0,000, tho tlireads froma great number of bobbins, 
rolling in a frame like the old school counting-frame, are reeled back- 
ward and forward together on a hirge reel. These again are rewound 
upon a large drum to give them tension and lay them the right distance 
apart, the'operation being afterward completed by passing each thread 
by hand between the teeth of a large brass comb, and while they are 
stretchejl cleaning tliein by hand with small scissors. Karrow goods are 
woven upon a small adaptation of the plain or the Jacquard looms, a 
dozen or more of which arc o])eiated upon the same table. Watered 
goods are made by laying a piece of woven i>lain goods upon another, 
and passing them between iron cyhnders', one heated, the tension and 
abrasion of the surfaces producing the watered cflect. In cldne goods^, 
the figure is painted upon the close warp and wo^ cu in by the woof. 

ShoV' goods are woven v^itli the warp of one color, and the woof of 
another." For the best ribbons Italian warps are used. Bandajmas and 
other loose goods are made of waste and cocoon covers, scutched, 
chopped, and s])un like cotton. Tliis ^^spun'' is also used by some Ameri- 
can manufacturers ibr the wooTs of broad goods. The Murray mill, at 
Paterson, was about to bo used in this trade before it was recently 
burned. Inferior silks are ])rodueed altogether from spun,'' but the 
latter, being loose in texture, is best W used as a woof, with a web of 
pure silk war]), when it makes a good article. 

^ ^ At the ] )r esei it t ii i le Ai n ovi c an silk 1 iibr ics are com petin g f a vo r ably Avith 
European goods, hi braids and trimmings we have driven foreigners 
out of the market, and oiij' ribbons are purchased as freely as theirs* 
But it is with broad silks tlmt the jnaimfaeturer will experiments and 
produce, and succeed, during the next ten years. P. G . Givenaud, of West 
Hoboken, J., and John Sterihs, of li'irst Avenue, New York, now 
tm-'u out respectively ^-e veral thousaiid yards of <jros grain silks per week, 
which no man in the trade can tell from the bcsi imported articles, and 
which retail on Broadway for $5 per yard. With the present tariff of 
sixty per ccmt. Anieriesui mairafacturerw can throw aiul weave Silk goods 
at a profit of iifteen pc^r cent. Tliere are now in Philadelphia thirty trim- 
ming factories, tlu)SO of Orahanj, ilorstmaun, (carriage and military 
trimmings,) and Ilensel & Cornet, being the largest. At Hartford and 
South Manchester, Conn., the Cheney Brothers, who have been engaged 
in the business ibr tlurty yi^ars, employ l^^OOO hands, and have the follow- 
ing capacity per annum: (>0,000 i)imnds of thrown silk, 00,000 pounds of 
^-patent opmi,'^ 100,000 pieces of belt ribbons, and 000,000 yards of wide 
goods, comprising dress silks, gros grains^ po])lins, foulards, and pongees. 
The Dole Manulacturin.g Gonipany, Vvhich, in 1865, built at Paterson, 

J., w nrili probably as large as any in Europe, having a mean length 
of 375 feet, and a height of four stories^ turn out 3,000 pounds of manu- 
factured threads per month, 1,000 gross of silk braids, 000 gross of hat 
bands, and 3^500 yards of serge, performing within the mill every oper- 
ation necessary to produce the goods from the ravi^ thread, and employ- 
ing 300 hands, mostly children of Paterson machinists. John- K Sterns^ 
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of Jfew York^ is ma.king^ 400 yards of woven goods per day, and M. Give- 
imixd over 300. Dexter, Lambert & Co., at Paterson, N. J., make 
efii^OOO to 75^000 yards of dress trimmings per month, and during tlie 
past spring season ^ manitfactured 12,000 dozen yards of bullion trim- 
mings. Hamil & Bootb^s Passaic Mill^ beside making trains and organ- 
ziiies^ is employed in tlie maniifactm^e of dress goods. JTearly all tbe 
Paterson mills are engaged in this specialty, the Dole Oom^pany having 
introduced a large nnmber of improved American looms ; and the 
Miirray mill, which was burned in May, but will be rebuilt, will bo 
employed in weaving broad goods of net warps and spun'^ fillings- 
American dyers are succeeding rn prodneing as fine shades of color "as 
the French. Claude Greppo, at> Patcrson, with thirty-five dyers, some 
of them from France, is daily turning out 350 pounds of dyed silk, the 
colors of which are equal to any producd at Lyons or Saint fitienne. Tlie 
Affiierican velvet mill started at Paterson a few years ngo failed. New 
York City contains probably lifty establishinents for vmious grades of 
the manuiacture j many of them are small. At Scheuoctudy, Troy, and 
Yonkers, are ahso several mills. Paterson is the headquaiters df the 
trade and contains fifteen factories. The operatives are mostly children 
of mechanics, the rao-jority of them girLs, wlio enrn from $ l:' to$7i)cr 
week. In the trimming and vreaving nnllhi, skilled operatiN^es brought 
from Lyons receive as mucli as $35 a weels: for piece work during the 
spring season, and girls trained to th(^. labor can earn $0 and $10 a week. 
Some of the mills in Connecticut and Iloboken employ 0]}erativcs, as iu 
Europe, to take the materials and weave the goods at home." 

THE ANNUAL PRODUCTION SILK, 

The annual production of raw silk is estimated at $21 J, 000,000/ of 
which America is' credited with a mere trifle iit lu'csent; but twenty 
years will x)robab]y make a groat cluinge. .Iiliglity years ago the value 
of the silk goods nianufoohired annually in Fran(u^ was 8«5,dO{>,OOOj now 
it is $150^000,000. Tho. silk industry lias not made so mneJi i)ragress in 
GermaDy, Spain, or Italy, yet it ly<\>\ also made great advances in those 
countries, and it inxmiises iu make groaii advances Ijere. 

This manufacture is so grcnit and ]>roUi-ahlc, and is orctending bo 
i^apidly, that the people of the Uniled States shonld jnuko tljcir best 
effcbrts to get possession of a. parb of it. 

SILIC CULTUEE IK (jALlFOiiMA. 

The breeding ol' the silk-worm in Cnlifornia has been connsionced so 
extensively, and so proiitably, and tliorc is i^o nuich probabibty of its 
vapid extension, that it is already regarded as oiie of the most promising 
industries and important rcHOurcos of the State. It has thus become an 
interesting branch or our nationicl agricultirre^ and a, proper subiect far 
study by those v/lio desire to kcui^l^ace with the mat^uial progress of the 
country. It pays wellj and caiTios vatli it many branches of mantifae- 
tures which require costly machinery'; high moclianical skilly and artistic 
labor J all of which willeonMbute to enrich the im tion. The busiiu^ssis 
capable of great development. The market has never yet been over- 
stocked, nor is it likely that it ever will bo, so long a^ it is fashionable 
to wear the textile fabrics now in use. The best raw silk sells readily 
for its weight in silver, and Franco obtains seven times as much money 
Iroiii ber cocooneries and silk factories as Mexico docs from lier mines. 
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INTRODUCTION INTO CALIFORNIA. 

Among tlie pioneer settlers of Califoriiia was Lciiii^ Provost, an on- 
thusiastie French in an, who had bred the silk-vrorm in his native coun- 
try. Soon after establishing^ himself in the valley of Santa Clara, lie 
became convinced that the climate and country vrcre peculiarly adapted 
to the production of siik ; so ho imported mulberry seed, made a nursery, 
and set out some of the trees in a plantation, Init iivA much diliiculty 
in getting live eggs. He succeeded in interesting Henry ilentsch, a 
Swiss banker, in his schemes j and that [ventleman, in 1857, imported a 
lot of eggs^ all of which were dead, or were Imtched on the xbyngOj and 
the worms died before iT.aching Oalifornia, Another shipment the next 
year shared the same late. In" the tlnrd shijvjicnt a fev/ eggs arrived in 
good order, and, in 38(50, Mr. rrevost had the dcliglit'of seeing himself 
ill i)ossession of California eoeoons, ^vhich, in size, luster, color, and 
every desirable quality, were far superior to tho a^ erjige of the European 
cocoons. Although he had not given half so nmeii time to tlie worms 
as is given in Franco, they wore all very healthy, and lie did not hesitate 
to advise all his friends to go into the silk business fis a source of prolit. 
Unfortunately, afterhavingiailed for several years iiiliis attempts to get 
live eggs, he imd dug up most of his mulberry tre(^?<fso that lie was not 
prepared to feed maiiy worms, and, besides, he had not enough money 
or the credit to justify him in devoting himself entirely to an occupation 
which would not gi ve him ai'eturn icr several years, Ilis progress was, 
therefore, slow. In the fall of 18(30 he- had oOO eggs ; he began the vear 
1862, with 3,000; 186;?, vdtli a,000; LSGI, with about the same number, 
and 1865, with 100,000. 

PRESENT CONDITION OV TiWi ENTEUnniSE IN OALirORNlA. 

Within the last three years the increase has hovii great, more than 
85000,000 worms having been bred in ISGrS. At the State fair, held at 
Sacramento in September last, twenty-eiglit ])ersons exhibited cocoons, 
and the places I'epresented were San Jose, Sacramento, Santa Barbara, 
Santa Cruz, Hornitos, San Gabriel, Los Angeles, JTcvada,, riacerville, 
and rortland, Oregon. The cocoons vrere of several varieties, including 
the new French, old rrench, white Japanese, green J a]7anese, Chinese, 
Turkish, yellow Portuguese, white Portuguese, yellow ]\Iountain, Yal- 
rcas, white Oak, and wild Cahibrnia — varieties most of which are of 
no practical value, the old French being equal in the healthiness of the 
worms, and superior in the q^uantity and quality of the silk fiber, to any 
other. Among tlie exhibitors were J. !N. Hoag, of Yolo County, three 
miles from Sacramento^ who bred 1,000,000 worms, in 18GS j W. M. Haynk^, 
of Sacramento, who bred 800,000 ; Louis Prevost, of San Jose, whobre«l 
006,000; G. E. Goux, and A. 'Packard, of Santa Barbara, 100,000 each; 
B. F. Hall, of San Gabriel, 200,000; and Mr. Garev, of Los Angeles, 
20,000. The gentleman last named expects to feed 100,000 in 1869 j 
and many others will double and treble their production. The main 
obstacle to progress, at present, is the scarcity of mulberry trees; but 
plants grow so rapidly in California that, when the entire agricultural 
population is satisfied that the breeding of the silk- worm will pay better 
than anything else, tlie in^oduefcion of cocoons can be raised to a very 
large ligure in a few years. It is probable, from arrangements and pre- 
parations that are now being made, and from opinions expressed by silk- 
growers, that the number of cocoons will double annually, for several 
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years to come. Tliis would give GjOOOjOOO^ in 1869 ; 12,000,000, in 1870 ; 
imd 24,000,000, in 1871, It is supi)osed tliat tliere will be enougli iiinl- 
berry trees to feed so many, buc tliis may be an erroneous supposition. 
Hitlierto the business lias been profitable, or at least since 18G5. The 
eggs liaTe commanded a ready sale^ at $8 or $10 per ounce, until last 
summer, wlien tlie price fell to' $4; now $12 are demanded, but tliis is 
too mucin. When the Pacific railroad is done, ofieriiig speedy convey- 
ance, in a cold climate, to Europe, the price will probabl}^ be not less 
than $0. Heretofbre, the shipment of eggs to Europe lias been accom- 
panied by much loss, because many were hatched or killed by the heat 
of the tropics. Even at $4 per ounce, however, the business will be 
profitable. 

THE EOSIEYX IN CALIFOP^NIA. 

Under the most favorable circumstances, in California the Bomhyx 
Quori requires about fifty-five days to complete the course of its existence ; 
four days in the egg j thirty-five in the caterpillar 5 twelve in the chry- 
salis ; and four in the moth form. The circumstances lavorable to the 
development of the animal are a dry, warm, and quiet atmosphere in 
all the stages, and an abundance of wholesome food in addition, in the 
caterpillar stage; for, in that condition it takes all its nourishment. 
Neither the chrysalis nor the moth ever oats anything. 

The life of the cater])illar is divided into four periods bymoltings, 
at each of wliich it eats nothing for a day, and creeps out of it^ skin, 
coming out with a now dress. The first molting occurs on the fifth day, 
the second on the eighth, the third on the thirteenth, and the fourth on 
the twenty-second. 

The eggs may be kept for a year in a cold place, and the caterpillai* 
may live for four or five mouths, if the weather is cool and the food 
scanty or of poor quality. In Ilindostan, silk-woruis have been known 
to run througli the circle of life in forty days, and in France the average 
period is about sixty-five days. The time spent in the chrysalis is from 
twelve to fourteen days in California; ironi eighteen to twenty in Hin- 
dostan, ttnd from tweiity to twenfcy-fi\'e in France. 

YIELD V'Full ACRE. 

An acre should support from 700 to 1,000 mulberry-trees, and, when 
foijr years ohi, they should i)roduce 5,000 pounds of leaves to the acre ; 
that IS, 5,000 ])oun{ls suitablelbrleeding, and, during feeding. time, with- 
out injm\y to the tree. Those leaves should feed at least 140,000 worms, 
which will produce 70,000 Jenuile moths, and these will lay 300 eggs 
5ach, or 21,000,000 in all. After deducting 5,000,000 for possible, loss, 
we have 10,000,000 eggs, or 400 ounces lor sale, or $l,()00 per acre. In 
Prance the expense of breeding 75,000 worms, including the cost of the 
eggs, $G, the leaves, $28, the labor of two persons for forty days, $U4, 
fire, $4, and incidental expenses, $ 10, amounts to $112. Mr. Prevost says 
that one perison can do all the work in Calilbrnia lor 75,000 worms, and 
the exi)ense to the farmer who has his own eggs and mulberry planta- 
tion should not exceed $1 per ounce of eggw. At $4 i)er ounce an acre 
would thus yield $1,200 net. At *2 per (mnce, the common price in 
France for French eggs, the net yield would be ,8400 per acre. Skillful 
French silk-growers? expect to get $800 from an acre of mulberry plant- 
ation. We have followed the best authorities in stating that 5,000 
pounds of levixos will teed 140,0Q0 worms, but some writers say 5,000 
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pounds to 7 0,000 worms ; and their statements must not be left out of cal- 
culations. Let US now consider the profit that may be derived from the 
sale of the cocoons. The acre Avill produce 14:05000 worms, or, allowing 
35^000 for loss, 105,000 cocoons^ which will weigh 420 pounds^ and be 
wortii $3 per i)ound7 or $1,2G0 in all. At present prices the production 
of the eg-gs is the more profitable occupation for OalifornianS;, but they 
should enter the business ]}repared for the worst contingency within the 
range of reasonable probability, 

THE SILK-W-Oro.I DISEASE. 

It is not likely, however, that the price of California eggs will fall below 
$5 per ounce. Europe is no lonj^or able to supply itself. The worms in 
France, Italy, Turlcey, and ail tljo countries vrithin a- thousand miles of 
the Mediterranean^ are diseased. Neither provoL^tive nor rem.edy has 
been found. Thiers said, in a speech in the Co^ys Legislati/] that the 
annual loss to France by the disease is $20,000,000. 

The EevuG JJniverselle do Sericnlhire says the production of cocoons in 
France has lallcn, on account of the malady, irom 25,000,000 to 4,000,000 
kilograms.* This pest has raged for twelve years, and has been 
growing worse and worso. The ablest chemists and entomologists have 
failed to discover the cause or the cure. If Europe could not import 
eggs, there Vv^ould be imminent danger that lier silk production would 
come to an endj and serious fears Inive been expressed that the disease 
will spread to other countries where worms arc bred, and that the silk 
manutacturc will become one of the lost or abandoned arts. 

JAPANi^SE EGGS. 

At i>resent, France and Italy rely mainly for their supply of healthy . 
eggs on Japan, livery year about lil'ty Italians, and half as many 
Frenchmen, go to YolcohaDui to inircuase eggs, and pay from $1 50 to 
$G per ounce for them j and the total amouiri: of their purchases^ in 1867, 
was 800,000 ounces, averaging $:i 50 per ounce j in 1S08 the quantity 
was twice as large, and the average i>rice per ounce about the same. 
Yokohama is th(3 main marlvct for the sale of Boinbyx eggs to Euro- 
peans, but something is also done at Osaka and Ilakodadi. Kioto is 
the chief center of the Japanese silk trade, which has received a great 
stimulus from foreign i^itercourso, the price of silk, having doubled^ and 
the production increased tvzonty-hve per cent, within the last ten years.- 
For a time the eggs were sent from Japaji by way of the Isthmus of 
Suez, but, since the establishment of tLe China iriail steamer line, tbey 
have connnenced to conio by way of San Francisco and Panama ; and, so 
soon as the Pacific raih^oad i;^ doiK^, they will cross the continent^ so as 
not to leave the teuiperale ;:one, the loss l>eing great in i>roportion to 
the heat and length of time spent in the tropics. 

TEMPERATUFvE IN C.lLIFOPvNlA, 

California must compete with Japan, and can do it successfully. It 
is admitted that the California cocoons are superior to the Japanese; 
they are vrorth one hundred and iifty per cent, more perx^ound; the 
eggs are more healthy, therefore they will command a higher price. 
The climate is more iuvorable, the production larger, ami land cheaper. 



"^A kUogram is eq^iial to 3.204737 iiomuls avoirdnpois. 
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Climate is a matter of vast importance to the silk-v»^orm, and in no coun- 
try where much silk is growii is it so favorable as in California. The 
first point is temperature. The worm needs a warmth of 85^ for hatch- 
ing, 750 while feeding, and Ga^ while spinning. Tliese temperatures 
are not indispensable^ but they are the best. The following table shows 
the temperature of every month^ at various points in the United States, 
and at certain cities in silk districts of the old world : 
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Canton and Milan are the t\Yo c]]ief cciitcr.s of siik production men- 
tioned in the fo3*egoiiig' tahlo^ and they diher eoiifcudernhly in the matter 
of temperature. The Ibrincr ha;^^ a \n\) tor avera^ving 4. and a summer of 
80^ ; while the latter has a ^viuter of oU^^ and n yunnner ol' 7L-o. The sum- 
mer should not he helow Ga^j and, therefore^ San Francisco^ Humboldt 
Bay, and Monterey are not ada])ted to the Bomhyx. All of California, 
however, except a strii) within iifteen miles of the occai), irom Point Con- 
ception to Cape Mendocino, and ibrt^^ miles wide north of Mendocino, 
and the momitainfs more than three tliouvsaiul feet above the sea, is suit- 
able for the isilk'Wonn. The temperature, though not w^arm enough in 
the open air at some places, becomes so in a garret upon which the 
rays of the sun beat during the day. The ^vorms thrive best, other 
things bebig equal, in a place w^iero the thermometer reaches 65^ in 
May, and stands about 75^ in June and July, as it does at Los Angeles, 
and in nearly all i)arts of the Sacramento Basin. 

MOISTURE IN CALIFORNIA.' 

The next point, in connection with climate, is the amount of rain-fall 
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in spring and summer. The following tabid gives the number of inolies, 
at different points, with their altitude and latitude : 
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The silk-worm ne^Hls a dry cliinato in the spring and summer at which 
seasons only it is in active life. Kaiii or dew on the leaves causes a 
diarrhea, which is fatal to great numbers ; and^ in se^i^ons of storm;^ it 
is almost impossible to dry the leaves artiflcially. It will be observed 
that California is alone in having no rain in summer ; and, in this 
respect, it has an immense advantage over France, It^ily, China, and 
Japan. There is some rain in California in the spring, but it comes in 
March, before hatching commences, so it does no harm; and even the 
March rains are not so abimdant as the May rains at Canton, Milan, or 
Cincinnati. 

Abundant summer rains are always accompanied by violent thmider- 
storms, which are very destructive to the worms ; and China and the 
Mississippi Valley are peculiarly subject to these electrical eonvulsions. 
Hone of the countries where silk is produced extensively are free from 
them 5 and it is left to Califoniia to prove the immense value of this 
exception. " 

HEALTH OF 'WOE.:*!^ IN C^ULIFOEXIA. 

The superiority of the cliKm^te of California and the consequent in- 
variably dry condition of tlie^ mulberry leaf render iho silk-worms so 
healthy that they do not require lialf \o much labor as in Barope. In 
France one laborer cannot attend Avell to moi'p. tlian 35^000 • and, in 
soniQ places, there is one laborer to 12,000. But in Caliibrnia^ one 
attends to 100^000. Mr. Prevost, of San Jose, wa^ote^ in 1S6G ; I have 
this last season raised over 100^000 silk- worm s^ every w^orm making a 
cocoon, and all this with my own work alone.'' Others have, iii the same 
manner, bred 100,000 wornis with the labor oi' cue man. 
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MODE OP FEEDINa IN CAI^IFOliNIA- 

In Europe the leaves are plucked off separately^ ^Tliereas iu Galifor- 
Dia, after tlie worms are ten days old, tlie shoots are cut off with their 
leaves, instead of taking off <3ach leaf separately. The shoots are 
laid down four at a time^ crossing one anobher at the ends, so as to form 
a square. After the leaves have been eaten olf^ four more shoots are 
laid down on top of the others, and this mode of building up is con- 
tinuedj and the result is a roctangnlar pen, the top of v/hich is green 
and fresh;, and is occupied by the worms. It is after the second molting 
that the worms need the most food, and there is a great economy in 
feeding shoots instead of separate Jeaves. In Europe the droppings 
and the remains of the uneaten leaves must be carefully taken away, or 
they putrefy and make the air unwholesome, and endanger the life of 
the worms ; but, in the dry air of our valleys, putrefaction is prevented 
by desiccation, and it is not necessary to cleanse the cocoonery during 
the last half of the life of the worm; and vrhen necessary, it is done 
with less labor ; because, before cleansing, the worms are moved on 
branches ; whereas in Europe it is customary to move them on separate 
leaves, direct handling being dangerous to tlioni. 

Thomas A. Garey, of Los Angeles, date of November 9, 1868, gives 
the following history of the different feedings of silk-worms in that 
county during the past season. The eggs of tlie different crops wore 
hatched spontaneously, without artiiicial licat. l'h\ Garey^s operations 
constituted his first experiment in silk culture : 

The first crop of the season w^as hatched and fed by D. F. Hall, of 
San Gabriel. ■ The eggs commenced hatching April 15 ; spinning was 
commenced June 1; making forty-seven days from eggs to cocoon. 
Number fed, 40,000; irom lO^OOO cutihigs ; four months from planting. 
Variety, Chinese annuals. The second croj), by Mr. Garey, hatchedMay 
25. Time Irom eggs to cocoons, forty days. Number led, 20,000. Va- 
rieties, Chinese, Tiu'kish, and Portuguese annuals. Third crop^ also by 
Mr. Garey, hatched Jidy 5. Time irom eggs to cocoons, tliirty-two 
days. Variety, J upanese tr ivoltines. Number fed, 3,000 ; from cuttings 
of si3ring growth. Fourth crop conunenced hatching August 31. Ti'me 
fi:om eggs to coeoonSj twenty-seven days. Variety, Japjinese trivol- 
tin^s. Number led, 08,000- Fed entirely from 10^000 cuttings between • 
eight and nine months from planting. Fifth croj), liatcliing at the time 
of this statement. 

AMOUNT* OF LOSS. . 

It is customary in Europe to allow at least twenty-five per cent for 
loss of worms. One egg in four docs not make a cocoon 5 that is, with 
the healthiest varieties.' During the last ten years, since the prevalence 
of the silk^worm disease, the loss has risen to an average 01 fifty per 
cent among the peasants or small silk-ji'rowers^ and seventy per cent, 
among the large proprietors, i n makhiff calculation of tlie production 
of eggs in Oalitbrnia, we liavo allo\ved tor ti loss of 5,000,000 out of - 
21,000,000, but no such loss has occnrred there among those w^ho pos- 
sess competent information, and ha\-e given care to the business. Out 
of a lot of 80,000 worms, bred by Mr. Trevost, in 18G7, he did not, so 
lar as heknowSj lose one, although he fed them with branches. It is not 
to be supposed that every lot of "eggs could be hatched, and the worms 
be bred, without loss ; but a saving of ten per cent, would go far to 
compensate tor the diflference in wages betv/cen li'rance and California. 
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CARE OP THE WORMS. 

When the eggs begin to liatcli, tlioy are covered v/ith leaves^ and 
every cveiiiug tlic leaves are cLangedj all of one day being liej)t carefully 
separate from those of anotlier day. T^venty-^b^n' hours are an im- 
I)ortant period in the life of a young worm; and all of the sameage^ 
that is, all born on the same day^ are kept together, or managed in the 
same manner. On the sixtli day they begin to molt, or change their- 
skin; and, while molting^ they nmatnot bo disturbed^ even by putting 
leaves over them. If woiuih of two ages wove together^ the older ones 
would be disturbed while molting by the feeding of the young ones. 
The injury to the worm, hy disturbance, is greater in the later molt- 
ings, and greatest in the last. For one pound that is eaten per day in 
the first age of the worm^ four are necessary in the second, nine in the 
third, and tvrenty in the fourth. Sir. Ilaynie says 100,000 worms require 
thirty pounds of leaves per day in the first age, one hundred and twenty 
pounds in the second, two hundred and eighty pounds in the third, and 
six hundred pounds in the fourth and fifth. During the hast two ages 
they should be fed at jught, as vrell as in daytime. 

The cocoonery should be dry, sweet, well ventilated^ roomy^ warm., 
equable in temperatm^e, ami well lighted, but none of the worms should 
be exposed to the rays of the sun- When spinning time comes, the 
worm prefers darkness. Some small twig-like material, with spaces 
about an inch, ^vido^ should be provided. Will ow branches, dry mustard, 
or wheat straw will do. If straw is used, it should be cut about a fopt 
or a foot and a lialf long, tied together in bunches at the ends, and 
pressed endwise together, until the stalks arc seT)aratcd sufficiently in 
the middle. The largest and finest cocoons should be saved for breeding. 
The pooi'cr ones, intended for silk, arc liiiled by exposnig them to the 
rays of the siui for four days, in California ; but in Europe, the sun is 
not powerfid enoiigb, and llioy axe roasted in an oven, which sometimes 
jseriously injures the quality of the silk, even ^vheii much care is taken 
to prevent excessive heat. 

JAPANEvSE W0R31S. 

We have referred only to the breeding of the ^^old French'^ wormSj 
which make the finest cocoons. The best of these have sold at twenty- 
five francs per i^oundy while the Jiipaneso are worth only ten francs, A 
Oalifornian, traveling in Europe, had talien a couple of the old French co- 
coons with him ; and at Lyons he showed them to a manufacturer, and 
wanted to know the value of such cocoons by tlie quantity- Before he 
had finished his sentence tluv Frenchinan seized tliem, called his friends 
to admire them, and said that the country which could produce these in 
quantity had better weaith. in its valleys than in its mines. Europe 
had nothing equal to them. The Oalitbrnian found that, if he wanted 
the attention and hospitality of a French silk manufacturer, he had onlj^ 
to show these cocoons ; they made friends for him on every side. 

But the Japanese silk-worms can be bred at less expense, be^ 
cause four or five crops can be grown in a year, I). F. Hall, in 1868, at 
San Gabriel, had four crov)S, and says he could have had five. The 
French worms have been bred so as to have only one crop, though i)rob- 
ably two could be x>roduced without any inconvenience, or injury to the 
quality of the silk. The silk-grower can control by the degree'^of heat 
the time when the eggs are to be hatched; so lie can have many or few 
crops at his xfieasure. For the production of numerous crops the climate 
of California is peculiarly favorable, on account of the long, cloudless, 
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warm, dry season, wliich lasts from tlie 1st of April till the 1st of Decem- 
ber, a period of eiglit montbs, during wLicli tlie mulberry will farnish 
an a^uiidance of leaves. The eateri)iilar requires food for about thirty- 
two days, and there is onough time in eight mouths for feeding four or 
£ve generations. 

Mr. Prevost has expressed some fears that the anxiety to produce 
great numbers of eggs, and to make the largest possible profit within a 
short time, may lead some of the silk-groAyers to breed their wonns care- 
lessly, so that the eggs will become diseased, and the silk poor. 

STATE PEEMnmS. 

The legislature of California has ofiercd several prizes to the pioneer 
silk-growers of the State. Au act passed i].i 1SC2, promised $2,000 for 
the first teiL bales of raw silk of one hundred pounds each, and for the 
first hundred bales of tlie same size $.5,000 ; but it was iierceived that 
rewards should be offered first for cocoons and nuilberry trees; so an- 
other act was passed in 1860, providing that $250 should be paid out of 
the public treasury for each i)}aiitation of 5,000 mulberry trees of the age 
of two years, and 8300 for the production of oacl) 100,000 silk cocoons. 
The act was to remain in Ibrco ibr four years, and if it had been left on 
the statute-book, it miglit have bankrupted the State, at least if the in- 
terpretation of some of the silk-growers had been accepted. One demand 
was filed for $50,000, by a gentleman who claimed that ho had two hun- 
dred plantations of mulberry trees j ^vlioreas, in fact, he had only a nurs- 
ery of a few acres, in which there may liave been, as he assorted, 
1,000,000 mulberry plants two years old, but there was no proper plant- 
ation, in which the trees should be seven or eight feet apart, and much 
less two hundred i>lantxations* '^^^^ demand was rciected, and sev^al 
others similar in character were not presented, though they would have ^ 
been if there had been any hope of success. In 1808 the legislature re- 
pealed the law of 180G, and enacted another, which oilers $250 for 5,000 
or more mulberry trees two years old, ])lanted in suitable form and at 
proper distances for permanent silk culture, and $300 for each 100,000 
cocoons ; these ])rizcs to be paid only to those persons who do not make 
any claim under the act of 18GG, n.u<l for trees two years old, or cocoons 
spun before the 2d of April, 1870. The effect of this last act has been 
■to give a considerable stimulus to the production of cocoons, a premium 
of iSOO for 100,000 beiiig a large consideration, ofipecially for the Japan- 
ese cocoons, of which four crops can bo made in a year. Tlie State may 
have to pay out il5,O0O or $20,000 in these prenuums. The amount 
paid for the plantations, however, will be smaU, for there is iiot one of 
five acres, two years old, in ju-oixt conditio]), for permanent silk culture 
in the State. Most of the worms ;i re led out of nurseries. 

At a meeting of the " State board of .judges," held in Sacramento in 
the autumn of 1868, the following jirciniams were aAvardcd for silk co- 
coons: ToL. Prevost, of Saji Juan, 100,000 cocoons, $300; William M. 
Haynie, of Sacramento, 450,000 cocoons, $1,350; ]<L M. .Jennings and 
Mary Flint, of Sacramento, 375,000 cocooub, $1,125. TJjcso awards were 
by authority of the act of the legislature providing ibr the payment ot 
$360 for each 100,000 cocoons i)roduced, no person to receive a premium 
for any cocoons on which he shall have already received a prcniinm. 

KINDS OF MULBERRY, y^' 

The business is so new, and the men engaged in it live so far apart, 
that except in the method of feeding, and the preference for the old 
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Ftencli worm, there is little agreement among them upon any new ideas, 
or modes of working. They have no new plans for cocooneries, or for 
cultivating the mnlberry. They have not yet agreed npon what kind of 
\ mulberry thrives best in the State, or in difterent parts of it. They cul- 
^tivate the Morns multicaiilis^ tke Morns alba^ and the Moms Moretti; and 
Mr. Prevost thinks that the first should be given to the young worms, 
and the second to the old ones; and that these two, thoMovMS mnltiemt' 
lis and the Moms aJba^ are the only varieties that should be grown, He 
is disposed to tliinlc, too, that the trees should be kept low and bushy, so 
that the shoots can be cut conveniently by hand. The first nurserias 
were started with seeds, but now cuttings aroused, and they grow readily. 
It is customary to plant in rows four feet apart, and about a foot apart 
in the row, v/itli the expectation of digging up most of the plants and 
transplanting them, or throwing them away, when from two to five years 
old. In tlii« manner a large supjily of leaves is obtained while the plan- ' 
tation is still young; and this has been an influential consideration in 
California. The i)resent higli x)rice of eggs may not last long, and the 
, prizes oJiered by the legislature will be got only by those who make ex- 
traordinary efforts at the stnrt. 

The cuttings arc made with three eyes each, and for nursery pur- 
poses they are iilanted in rows four feet apart, and six inches apart in 
the rows. The ground should be well cultivated, and kept clear of weeds. 
About eight tons of leaves can be gathered the first year from the acre^ 
and thirty tons the second year, according to Mr. Haynie^ of Sacramento, 
The leaves on a shoot must not all be iiicked off; nt least three at the 
end or top must be left. In a proper soil and a tavorable season, 
the tree will have as many leaves ten days after having been plucked 
as it had before, A moist soil is necessary to start the growth of the 
cuttings; and, after the tree is several years old, it will vStand the water 
as well as the willow. It is, therefore, in no danger of being destroyed 
by occasional overiiows. Nurseries can be started from the seeds, but 
the young plants must be shielded from the sun and fros-t, and carefully 
watered ibr four or six weeks. 

SILK ]^IANUFACTURE IN CALIFORNIA. 

A comi)any was formed to erect a silk factory at San Jose, California, 
two years ago, and some silk-looms were imported; bat the stockholders 
could not agree, and the project was abandoned. 

Mr. Joseph Newmann, who has the machinery, proposes to erect a fac- 
tory in San Francisco, He has woven several pieces of silk from im- 
ported material ; but, until the summer of 18G8, no one was foimd in the 
State capable of throwing or reeling the silk properly ; and no sufficient 
supply for nmnufacturing purposes has been reeled. The reeling is an 
important part of the silk industry, and much of the superior excellence 
of the French silk is due to tlie skill and care of the reelers. Thereelers 
and weavers will soon bo tbund in California^ after large cocooneries are 
established. 

THF LYO^^S SILK COMMISSION. 

The report of the French silk commission for the season of 1868, is a 
document of interest to those engaged in sericulture- This commission 
w^as instituted some years ago by the French government, with a view 
to testing the best methods of conducting cocooneries, ascertaining the 
^ nature and causes of disease in wornivS, and experimenting upon for eigu 
and domestic sijecies, to discover their relative values. 
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. Tlte commission v/as eliarged especially to ascertain if it were possible 
to. conquer, or at least to weaken, the disastrous scourge Vvhich lias pre- 
-Tfliled among the native species of -worms I'cr tlio last twenty years, and 
whieli has seriously threatened tlio existence of silk culture in Prance, 

Every facility was given to the commission for carrying onits researches. 
The minister of agriculture having oll'ered premiums to small breeders, 
charged the commission with their smrveiUance, and the reception of 
their reports of investigation and experiments. The extensive cocoon- 
eries directed by the commission for ten years were, in the season of 1868, 
wholly abandoned, and breeding and expeiiments conducted in a large 
structure, new^ly built, which had never sheltered a single silk- worm. 

Every measure was taken to i)romoto a thorough ventilation, yet so 
regulated that the worms would not be exposed to cold when the tem- 
perature suddenly changed. After iha second molting, the worms were 
placed upon shelves, constructed of liurdlcs oi' e.r^iniito, {MacrocMoa temds- 
S'iwa,^ constructed in a manner that permitted a thoroiigh circulation of 
air. They were unbeddcd frequently, by hand and by tlie aid of nets. 
The commission state in tiieir report that in the beginning ot the experi- 
ments for the season, the leaves used never manifested.^ better condition 
of freshness, firmness, and tine growth, the only regret being that they 
scarcely had appeared before they showed a. developnictd vrhich the> 
ordinarily reach l)y much slower i>rogross. This was due to m nnusua' 
change of weathej-. On the 1st of May it was cold, and Ulc buds were 
scarcely perceptible, and on the 8th the leaves ^y^'l■o fully developed 
under the' influence of a sudden wanntli. The resulting inconveniences 
were, that the leaves ])rematurely hardened while the silk-worms were 
yet too young to piei-ce them easily; and those eggs which had been 
purposely retarded in hatching, lest vegetation might not be suiHeiently 
advanced, could have been hatched ten days earlier without disadvan- 
tage—early hatchings affording better promise of success than those 
delayed. 

Diseases of iU siUc-u'orm.—ln addition to the carefully conducted 
experiments in its own extensive nursery, the commission extended its 
observations to those of twenty-two competitors for the premiums 
offered by the minister of agTiculture, and closely followed the processes 
in many others. These (jollected obser-vations necessarily enabled the 
commission to present a number of facts and conclusions of great prac- 
tical importance to silk-growers. 

In the year 18G8, it was found that the silk-worm disease ])resented an 
entirely different character from that of previous years. The p61)rine, 
formerly the cause of so much havoc in nurseries, scarcely showed itself. 
Out of forty or jQfty nurseries examined, two only showed any signs of 
the disease. P6hrine is indicated by black spots on the worm, and the 
• caudal appendage looks as if it had been burned. M. Pasteur, after 
long and careful experiments "has estabhshed the lact that corpuscles 
are a symptom of pebrine, and by excluding each moth invaded by cor- 
puscles from tho production of eggs he almost succeeded in regenerating 
the race of silk-worms. . 

The disease to which the majority of failures was attributed in that 
season was the " blight," (flacUrie,) or death by fading or withering. 
In most eases the symptoms commence with a kind of numbness ; the 
worms cannot eat, but show a disposition to leave the tables, wandering 
on. the edges as If to escape ; finally, they die, having every appearance 
of health. This disease, which has prevailed more or less every year, 
has been considered accidental,' produced by the weather, by qualities 
of food, kind of ventilation, or other occasional cause. 
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On acconiit of its universality in tlie year 1868^ and the almost iman- 
imons reports that it was tlio principal canse of all the failnresj the 
commission arrive at the conchision that the disease is not dependent 
upon merely local or accidental causes- It was found that the disease 
appeared in different places, at different times^ under entirely different 
conditions. In 18C7j the disease was attributed to the wet and cold sea- 
son ; but in the following year, warmth and drought predominating', its 
ravages were greater than ever. The malady would therefore seem to 
be contagious, and is assuming alarming proportions; To snch an ex- 
tent did blight prevail in the yenr under review, that the commission is 
obliged to acknowledge that Frenclj and Italian silk production was 
important only by reason of the introduction of eggs from Japan. The 
commission therefore strongly urge tlic French silk- worm breeders to 
l^rovide themselves witli eggs of the Japanese s])ecies of the best qual- 
ity, of which Italy, Spain, aiid even Syria procure large supplies. 

The commission is 3iot without hope that science vn\] eventually res- 
cue the French species from the destruction threatened by the fearfully 
prevalent malady of blight.^^ 

Concluding this branch of tlic subject the commissioners say : 
If we may trust the numerous repoi'ts of those who say they have 
found sure means of success, we should be tempted to believe that we 
shall speedily reach the end of this ill-fated period, wliicli has continued 
for twenty years ; but your commission, to whose knowledge a mtdti- 
tude of facts has come" concerning all points of silk culture, still ad- 
heres to the opinion that, as it a}>pears certain districts have been aban- 
doned by the scourge, and the locality seems to have more influence 
upon the success of breeding than the choice of eggs, the malady is still 
fair from being expelled, F()r, if we may depend upon the information 
which has reached us, the saine eggs ciiosen and incubated under the 
direction of M. rasteur, Vviiich have perfectly succeeded in certain dis- 
tricts, as for example in tlic departments of Var and the Lower Alps, 
have not had anything like sucli hjq>py results in other localities." 

Corpuscles. — The commission gaA'^e close attention to microscopical 
studies. About ibur hundred observations v/erc made and registered, 
each of which was submitted to a series of nineteen or twenty examina- 
tions. These gave convincing i)roof that by far the larger portion of 
moths without corpuscles emanated from successful breedings, and that 
corpuscular moths v/ero derived mainly from ])artially successful breed- 
ings. As indicated, there were exceptions. Some of the most success- 
ful breedings showed moths corpuscular in a very liigh degree, while on 
the other hand, breedings v/hich had ])roven ihilures produced moths 
entirely Irce fropi corpusclcfi. The results, therefore, cannot be adduced 
as positive iacts from which to draw absolute conclusions. 

iSttcccssful methoch, — A number of exami)lcs are given of novel meth- 
ods practiced by breeders, Vvhic^h have resulted satisfactorily. Compar- 
ing these methods, many of them will be found dianietricaily opposite, 
yet producing equally good results. It is therernre thought that, by 
classifying and generalizing these means, it may not be impossible to 
establish a system v>^hose bt'oad principles will ^^lill allow latitude to 
individual elibrts and theories. One breeder siu'ceeded by hatching 
veiy early in the season, in the beginning of Ai)iil, and feeding the 
young v/orms with leaves of the snake-weed. They were fed infre- 
quently^ but did not seem to bo much inconvenic^nced thereby ; when 
the leaves became abundant they grow rapidly. From the 10th to 
the loth of June, Ibrty-sevcn grams (the grani is equal to 15.43 
grains) of eggs of African origin yielded 120 kilograms (a kilogram 
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is equal to 2^204737 poimds) of beautiM cocdons. These worms liad 
lived two months andU half, whereas forty to forty-five days are generally 
allayed to their worms by breeders. The theory of this breeder is^ that 
the organs of life, on account of the longer time allowed for their develop- 
m&aty acquire greater strength, which enables the worms later in the 
season to resist evil influences. 

Another breeder moves his worms from one place to another. The 
wormsj hatched and nursed tip to their second molting, are removed 
to a distant point, and eared for until the end of the third molting. 
Before the fourth molting they are again removed to a place having a 
northern exposure, where they finish their cocoons - favorably. Ten 
grams of eggs yielded about seventeen kilograms of cocoons of excellent 
quality. 

M. Eoland, of La Guillotiere, conducts his breeding in a low-vaulted 
room, receiving'^ light irom only one large aperture. This gentleman, 
noticing that the worm excrements emitted ammoniacal exhalations, 
which , he considered detrimental to their health, neutralized them by 
nitrous vapors obtained by the decomposition of axotic acid with iron. 
This vapor was employed at each raoltiiig. For the twelve years during 
which he has practiced this method, he has been invariably successful. 

The Messrs. Perret, at St. Fondj also use acid vapors^ During the 
thre6 years in which they used the vapors of hydrochloric acid, they had 
complete success. 

Still another breeder, believing that his worms would be better pro- 
tected from late cold weather by .slower hatching, does not bring out his 
eggs until about the 9th or 10th of May, The progress of his experi- 
ment is perfect and rapid, and iu thirty-live days he has very beautiful 
cocoons— -five grams of eggs yielding nine kilograms and seven hundred 
and fifty grams of cocoons. 

M, Langier, a leading silk-grower in St. Georges de Eeneins, obtains 
good results in making daily selections in his cocoonery. Worms which 
do fiot show the most pertect health ure carefully removed. He asserts 
■that his method is infallible and in the end ecouoinicaL He also feeds his 
worms with mulberry leaves, the branches of w^hich have absorbed the 
principle of taiiuiu Itoir inmicrsion in (jucrcitanuic acid mixed with 
water ; hoping,by this nieant^, to impart strength and vigor to the worms. 
Some he feeds with leaves, the stems of Avhich have been plunged into 
a weak solution of iodine. 

The commissioners declare it their purpose to follow uj) these methods 
and experiments with care iu the future, premising that they need 
as yet the sanction at time (ind wucccss to bo declared of real value. 

JSgg jproductioi. — The commission exorcised great care in the choice of 
eggs. Before cocoons were purchased, they were submitted to micro- 
scopic obiservatLon, and only the best chosen. The eggs having been 
laid, the motha ^vere examined througfi the microscope, and the eggs of 
corpusciijar moths put aside, as Jiot fulfilling the conditions necessary 
to good breeding. Several lots of the native species yielded good results. 
The .Japanese cocoons succeeded so well, that it was thought that the 
eggs might maititam their good qualities for several years. 

M. Tabet, a rich proprietor in Lebanon, Syria, in a letter addressed to 
the commission, states that the eggs Irom Cyprus, Candia, and ISgypt, 
having, failed in 1863, iu consequence of disease, Japanese eggs were 
introfluced with good results. The cocoons were not rich in quality, 
fifteen to. twenty kilograms of them scarcely yielding one kilogram 
of jsiik J but after five years of reproduction, this species has become 
acclimated, and steadily improves. The cocoons have increased in me 
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and tlie qiuilifcy of ^ilk is iliier. In tlieir Ibiu^tli year of reproduction, the 
cocoons of Japanese origin returned one kilogram of silk for every 
twelve kilograms of cocoons. This is cited as a return equal to the 
most advantageous the French species can realize. It is asserted by the 
commission .that in all their experiments dnring the season of 1868^ oklj 
the eggs directly imported from Japan yielded satisfactory and complete 
results. Three boxes, containing troni'sixty to seventy grams of eggs, 
produced 110 kilograms 500 grams of i^crfiKit cocoons^ there heing 
among them not more than from ten to tv/elvo per cent, of double ones; 
v^hile other importations of this sj^eeics^ this year i especially, gave 
twenty to forty per cent, of double ones. This is one of the greatest 
inconveniences of the spocier^. But the good results in the case of the 
three boxes was due to the care and precautions taken at the moment of 
climbiug, in preventing the moths fro]ii clustering at the foot of the brush. 

Finally, as the result of their invcs ligations for the season of 1868, the 
commission set out the following 

Conclusions, — 1. The yield in Fra^ice has been this year (1808) rather 
above than below that \)f last y ear j perhaps one-fourth of an average 
crop. 

2. The greatest part by far of the Frencli production has been real- 
ized from cocoons of Japanese origin. 

3. The regeneration of the French species, though shomng marks of 
improyement in some districts^ is yet very far from being comi)lete and 
general. 

4. The silk cultivation in France is not as yet out of danger from 
disaster, as many have prematurely proclaimed. 

6. Science must still continue its researches for tlie purpose of con- 
quering the new pliavse of the disease of silk- worms, which having suf- 
fered for twenty years from wbrinG arc now decimated by Jlaclieric 
(blight), 

6. It is untimely and c^'cn dangerous to proclaim the discovery of an 
infallible remedy agaiust the scourgC;, since such an imprudent allegation 
may stop to a ccjiain extent the importation of good eggs fi:om Japan. 

7. French silk-growers would act wisely in taking the necessary 
measures to procure Japanese eggs of the very best quality^ and, above 
ail, not to allow themselves to be forestalled as they were last year by 
the Italians, Spaniards, and Syrians. 

.8. Breeders are strongly entreated to repeat the experiments men- 
tioned in this report as liaviug obtained good results, and to make the 
success of their observations laiown to the commission, with the hope 
that among so many methods, there may be found some one which may 
be safely recommended aB ethcacious. 

9. FinaUy, the attention of all silk-growers is called to the following: 
recommendations: 

First. Endeavor to effect early hatchings. 

Second. Do not heat the cocooneries, except in cases of urgent 
necessity. 

Third. Do not close uj) the crevices. .-. 

F'ourth- Give to the worms the freest possible ventilation. . . - 

Fifth, Kever forget to remove with the greatest care worms of _doubt-> « 
fxii health. . ^ . 

By following these precepts, breeders will have done ail in their, 
power to obtain succpss, and if the result does not respond to. tjiedr 
efbrts, then, as long as the influence of disease is unabated, they miist 
be pfepared, in spite of all the care bestowed, for great unoertiaiiifeto 
the crops. ' , ; : 
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now TO COLIECT AND PRESEKYE INSECTS. 

If agricultural losses from insect depreciations exceacl in amount tlio 
total value of the cotton crop, or equal half the average value of the 
corn crop, as some entomologists aflirmj it is time that j'oiuig farmers 
should learn the names, study the anatomy, and investigate the habits, 
of these prolific pests of the farm, and thus acquire the means of limiting' 
their reproduction^ of accomplishing their destruction, or of ''llanldiig^' 
their movements as to the time and manner of their attacks, Much 
may be done in these directions, .and more can be learned, as observers 
and experimenters in practical entomology increas(5 in lunnbers an<l 
advance in the practical application of this branch of niitural tsc^ienc^o. 

How shall the boys of the farm commence sucli a work? Fir.st in 
order, the elementary principles of entomology should be studi(>(l; then 
the practical labor of making a working collection should undortiikwi, 
from which incidental and valuable advantages would a<',crue, e^'cn if 
the threshold only of the science should be passed. 

Many a farmer's boy might make a valuable collection of inscH*ts wilb 
half the disadvantages under which city collectors laboi', if he would 
only manifest sufficient interest to make a bcginniug, it." cvov so surriJl 
One of our leading entomologists first becamo intercjited wh ile vv^orlting 
at his tailor bench, by catching w^asps of dili^reufc gaiuly colors., rind 
pinning them up around the vmlls of his vshop; and otliers'have become 
fa-mous with no greater beginning. Probably the idea of (entomology, 
or of a collection, has suggested itself to but few of the boys of tlu^ 
farm; as one recently wrote, wiien about to commence the study of^ 
entomology, ^^I never supposed a country boy could (iollect iusecUs; 
only those who have time for study and travol/'^ It is a great ini.stake. 
A country boy has every facility; ho is whore ho can study to 
greatest advantage the iuvsect foes with ^\hwh he lias to contend, wliore 
he can watch them in all their changes and trausforiuations, and whmv. 
he can. not olily aid jnateriallj'' the agriculturist, but servc^. the cause of 
science. 

If farmers in tliis country kneAv more of entomology, or v/ert^ better 
acquainted with '*bugs,'^ as many term them, su(*li know-icdgo w^ould bo 
the means of saving thousand?i of dollars to productive industry and to> 
themselves. One can hardly realize the extent of iu juries done by these ^ 
littie depredators J but the tbllowing estimate from the American Ento 
mologist of September, 1868, represcmtiug more tlmii tlie total value of 
the cotton croi), is a startling indication of tho importance of tlie 
subject: ''On the whole, vvc arc certainly speaking withiji bounds when 
we assert that, taking one year with another, this country sullers 
from the depredations of noxious insects to the annual an^ount of three 
hundred millions of dollars.^^ 

Eegarding the writings of Dr. Fitch on the noxious insects of New 
York, it further states, as the opinion of prouiiDent mid enlightened 
agriculturists, that they had saved that single State hfty thousaiul 
dollars annually. If such results are reached through the etlbrts of one 
20 
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man, what may not be accoinplislied ^\ith jnany workers in the field? 
As all in^ectvS r^re not injiirious, and as many are beneficial^ it is of 
practicaJ value to tlio agri(»iiltiirist to be able to discriminate between 
friendB and foes; and thivs knowledge is learned only by observing the 
habits of the inBCCts themMves- 

A treatise on entomology is not here proposed, bnt simply a few 
practical liints on the colle<^tion and ])re]^aration of insects, hoping they 
may awakcji an interojst that will lead to progressive study of this 
■interesting science- 
Insects, as well as wormv^ and crnstaceans, (lobsters, crabs, &c.,) 
belong to that division of the animal kingdom known as Artkiilata^ tlmt 
iSj compovsed of rings or segments. Iase(*.ts m.ay be distinguished by 
having the body divided into three distinct sections: head, thorax, and 
abdomen; and by liavin^ two rrnf^/mft? or feelers, fonr wings, and three 
pairs of legs. In flies the second pair of wings are wanting, and some 
few insects have none at all. This class is most commonly divided into 
seven groups, called orders; and these again are separated into families, 
tribes, genera^ and vspecies. An insect, nfter it is hatched from the eg^g, 
is called the larvaj which Avlien lull grown casts its skin^ the outer 

iiitegument hardens, and it becomes a jmjpa, in 
which stage it remains till it has completed its 
transformation, when it comes forth a perfect hi- 
sect or imago. 

The. transformation is called complete when the 
changes to pupa and imago are signally marked, 
as shown in the accompanyijig figures. Bees, but- 
terllies, &c., are exami)les- In grasshoppers, &e., 
the transfbrmation is partial, as the insect at no 
period of its existence becomes inactive or ceases 
to take food, but grows by repeatedly casting 
its skin^ finally appearing in the perfect state. 
Fi&.i. Among insects the females difier from the males, 

being larger and not so brightly colored ; they are often difierently 
marked or ornamented^ and generally have one less abdominal ring. 
The signs used to distinguish them are $ male and 5 female. 




COLEOPTERA. 

Beetles aredistinguished by their hard bodies^ stout jaws, and thick wing- 
covers or elytruy which in meeting form a straight line down the back, and 
serve to protect the second pair, which arc membranous. The larvse, 
called gfrt/^&s, generally have six true legs, and often a terminal pro-leg. 
In the pupa^ the legs and wings are free or unconflned. Transforma- 
tions are complete. 

The collector in this order should be provided with a net for sweeping 
grass and herbage, or for beating bushes; a collecting box and several 
vials of xilcohol, in which to kill and preserve captures. 
The net is made in the same manner as the gauze net 
tor butterflies^ substituting cotton cloth for muslin. 
The common net may be used for this purpose, though 
it is more easily torn or otherwise damaged. A water 
net is particularly useful in collecting aquatic coleoptera. 
It is made of grass cloth or some coarse material, fastened to a ring a 
foot or more in diameter. Any box two inches deep, that can be carried 
in the pocket, will do for a collecting box, though for general collecting 
it is well to have such a one as Fig. 3, which any carpenter can make 
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deep at the side?;; tlio botfom 




A convenicuti size is niiio inches long, by seven wideband 



for a trifle, 
two inches 

to be made rounding, to fit tlic sura]! ci 
the back. On one end is placed a> cuKsbion 
for pinSj and on the outside of the cover it 
pocket for slips of paper, &c. It should 
be made a.s light as possible^ and cnn bo 
carried either suspended from the shoulch^i', 
shot pouch fashion, or tastened to a bolt 
around the waist. Beli(^ateiy colored 
beetles, the goldsmith beetle, for example^ 
which is of a beautiful metallic j^ellow/should bo ]cft ii) alcohol only long 
enough to kill, and should then be pinued and placed in tfio collecfciug 
box. Sometimes^ if not quite dead/a little bej^ziue brusacMl on the sides 
of the body is necessary to quiet theiu. 

In setting beetles the pin is inserted into the right elytrou, or wing- 
case, so as to come out beneathj mid-way between the second and third 
pair of legSj otherwise the iusect is liable to be dauiaged. it is always 
best to place the legs and antenna) in a natural position, so fliafc all tlio 
joints can easily be seen. When it is desirable to sho w the u3i<lor wings, 
the regular setting board may be used. Beetles that are too smal I , 
to pin, flea beetles, &c., should be mounted o]i triangular slips, 
through which the pin can be thrust. They are made of bristol 
board, cut first into strips a quarter of an inch in width, and then 
transversely, as shown by the dotted lines in Pig. 4, To these, 
iasecis are fastened either hy common mucilage, or a mixture of 
inspissated ox gall, giun arable and water; it should be thick 
enough to hold the specimen in the position in which, it is placed. 
When there are dujilicates of any species, it is well to set one or 
two in position to show the under side of the body, 

Beetles are to be mot with everywhere. The tiger beetles, GicbidcUdm^ 
inhabiting hot, sandy plaiufi, or sunny paths, are most easily taken by 
allowing thesn to alight, and then suddenly throwing the net over them. 
Ground beetles, OaraMdw^ arefoimd in damp places, under sticks, stones, 
drift, and bark of trees; a lew are found upon the leaves of trees and 
plants. Other families are aquatic, such as the whirhgigs and divers, 
lyyUscidw^ Gymnida^j and I^i/iropMUdce^ and should be taken by means 
of the water net. By dredging the bottom of ponds and examining the 
plants, &c,, brought up, many small species vaxu be obtained. The 
SilpMdm (burying or sexton beetles, scavengers, &c.) are foimd with 
dead animals, and sometinics on flowers. Many of the rove beetles, 
8tapk}/UmdiV^ are found in decaying aniinal and vegetable 
substances; while some of the smaller species live under bark 
and in ants^ nests. The Lamellieomes^ which are distinguished 
by their clubbed antennie, [Fig. 5,] are mostly vegetable " 
feeders, and are therefore injurious. They ma^^ bo collected in 
summer on plants, flowers, shrubbery, &c. Coprk and allies are 
found with excrement. The wood-boring BiipresUdcD may be seen 
on warm summer days sunning themselves on trunks of trees 
or on dry logs. Their allies, ElaUrUlm^ (springing or snapping beetles,) 
live under bark or in rotten wood. The long sioider wire-worms which 
do so much injury in gardens i)roduce olaters. Lightning bugs, .Zyaw- 
pyridcdj in the day-time are found upon flowers, CleridWj bright, nimble 
insects resembling ants, inhabit bumble-bees' nests. Granaries are 
infested with a beetle belonging to the Tenebrionidm^ a lamily resembling 
ground beetles, and like them found under stones, logs, bark of trees, &c,; 
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some live in toad-stools. Blister flies are soft-bodied insects, found on 
potato tops, flovrers of golden rod, &c. The Curctdionidw^ snout bcetleSj 
or weevils, infest grain, seeds, or fruits, and many species live in wood, 
under bark, or in plants and flowers. The LongicorneSj in the lar\''ai 
state, are wood borers. These beetles, v^^hich are among the largest ot 
the order, can be collected in great numbers in spring, around savv'-mills, 
lumber-yards, w^ood-pilos, and in forests: many species frequent flowers 
in summer. Flea beetles, ChrysomelldrjOj live in all their stages upon the 
leaves of plants. The CoccinelUdcv^ (lady-birds,) ATliich are nenrly all 
beneficial, nre nseful in destroying phint lice. 

ORTIIOPTERA. 

Gockroaches^ eriokets^ grmslioppers^ di-c, are provided with juwsj the 
upper wings arc thick and opaque, while the largo under ones are net- 
veined, and fold like a fan. The transformations are partial, the larvge 
and pupa3 resembhng the perfect insect, but wanting wings. 

Orthoptera when collected can be thrown into alcohol, and there 
allowed to remain until it is convenient to set them, though a better way 
is to kill them with ben^jine or ether, and place immediately in the collect- 
ing box. To save trouble of pinning in the field, grasshoppers may be 
put in a little box, each insect wrapped in a piece of soft jjaper two or 
three inches square, to prevent injury, first treating it to a generous 
dose of benzine, which for convenience should be carried in a small vial 
having a brush fastened inside to the cork. Grasshoppers very soon 
lose their color wdien placed in alcohol ; the delicate under v^ngs, which 
in many species arc bright colored, become brown and soiled. If treated 
with benzine, and immediately pinned and placed in the collecting box, 
they are also liable to injury by '-coming to life and kicking their legs 
off," as coUec^.tors are accustomed to say. ^^Thcy should be pinned 
through a little triangular spot between the bases of the fore wings. 
They are also often pinned through the prothorax, or through the right 
elytron, as in coleoptcra." It is well to set several individuals of a spe- 
cies with the wings spread as in flighty some collectors prefer the wings 
set only on one side, lea\ing the other side to show the insect at rest. 

The insects belonging to this order are nearly all injurious to vege- 
tation. Cockroaches feed upon a variety of substances in houses, &c., 
and the Mantes or rear-horses'^ prey upon other insects. Earwigs, 
ForftcuUdWj are nocturnal insects, found hiding by day in the leaves of 
flow^ers; they may be taken with the net just before sunset, when they 
are most active. Many cockroaches, BlatiaridcVy are found under stones, 
sticks, bark of decaying trees, and in damp situations. The field 
species are smaller than those commonly found in houses. The walkmg 
sticks, FJmmidcCy live upon the tender leaves and shoots of shrubbery 
and trees, and very much resemble dry twigs. Criclcets, Gryllides^ are 
foTjnd during the greater ]>art of the year under logs, stones, and in 
sheltered places, such as old stone w^alls. The mole cricket, Gryllotal^m. 
burrows in subterranean galleries which it forms in meadows anVl swamp 
lands. Katydids represent a family of broad-winged grasshoppers, the 
LocitstarkVj nearly all of which are green in color. They are found on 
the leaves of trees and shrubbery early in aatumn, and may be collected 
by beating. Grasshoppers, Acrydii^ are common everywhere during 
the summer months and until late hi the falL They are found most 
numerous in meadows and fields, on lieaths and barren roclvy hills, and 
a few are found upon bare sandy places, near streams. As many are 
swift of flight, the net sh ould be used in their capture. 
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NEUIiOPTEKA. 

Brugon Jilea^. lace-iving Jiies, Mcvy-jlies^ toJiite ants, ifoo.^ are insects 
with jawsj having four broad net- veined wings^ the second pair gene- 
rally being the largest- The transformations are incomplete, laryoe and 
piip(B active. The s^pecies are nearly all aquatic. 

The insects of this order are very predatory ^ and arc consequently 
beneficial, living upon otlier insect;:^ in the larvcil and perfect stage of 
their existence. The habits of aquatic larvcs may be v/atched in the 
aquarium, though t3je more iiowerful should be kept from the v/caker 
ones* In this v,^ay, with care, many additions can be made to the 
cabiiiet* altogether Ibrming an interesting as avcII as a prohtable study. 

During the warm vreathor white ants iire fouTK.1 in great numbers in 
rotten wood, or in. rails and fence ])OKtH, iMid luider stones. As they are 
very dehcato, they should be pinned at 0)ice. Oiiddice ilies, Phrygmeidcv. 
in the larval state inhabit cylindrical cases made of sticks, sand, &c., 
living iu the water, and feeding upon ])lants and small aquatic insects. 
The i)erfect insects are usually Ibund ilying neiu^ the ])ools iu which 
they have passed their iirst stages, and sljould be pinned as soon as 
taken in the net. The larvte of ant-lions live in cone-shaped pits in the 
sand^ near which situations the perfect insects may be found. They are 
also found flying near woods. Lace-winged Hies are found upon plants 
and shrubbery 5 and, as they are attracted to light, somefcinies in the 
evening iiy into houses. The lAbellulidce^ ^^Devirs darning needles/' 
dragon flies, &c., may be seen in warm summer ilays Hying around 
pools of water, hawking for other insects. As their rapid flight makes 
them difficult to cai>turc, they are most easily taken by throwing the 
not over them when settled. Dragon flies should be caught with the net 
and killed by brushing with benzine, the larger kinds ]:ilaced in triangular 
slips of paper or old envelope corners, while the more delicate species 
should be pinned and put in the collecting box. They are most numer- 
ous near p^ools and marslies, and in daihi) places generally, and are 
attracted to lire or briglit light at night. AgrmiUkv are the small, 
delicate, brilliantly colored species seen ho%^ering over plants near 
brooks, ditches, or in meadowSj suspending themselves, apparently 
motionless, then suddenly alighting; they should be ])inned in the 
collecting box as soon as taken. Uphemerw^ or ]\Iay-llies. are most 
numerous iu the evening. Thysanum is a wingless species, found in 
manm^e heai)Sj among fallen leaves, under stick^s, stones, bark of trees, 
and in damp places. Lepisma^ also wingless, is found in old books, in 
which it hides during the dajn 

HYMENOPTERA. 

Bces^ waspSy cints^ dte., are hard-bodied insectj', with four narrow 
meiAbranous wings^ of "which the hinder ones ai-e the smaller, and a 
hard o\ipositor or sting at the extremity of the body. Tlie transfornia^ 
tions are complete. The larvae are footless grubs, though a ic^v resemble 
caterpillars. Pupas have true wdngs and legs free. 

In collecting hymenoptera the student should be pro\1dod with the 
usual net and collecting box, two or three wide-mouthed bottles of alcohol, 
and boxes of different sizes for nests. After capturing an insect it 
should be stupefied with benzine, then pinned and i)laccd in the col- 
.lecting box, or thrown into alcohol. Kests shoidd be searched for, 
that their young may be reared and theii' habits studiousiy observed^ 
especiuUv the 8aw4lies, galMlies, &c. They may be found adhering to 
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roofs of l)iiiidiug\^^ or fastened to the briiuclics oi' trees j bumble-bees' 
uests are found under ground, in ])astures or in old stumps. TIio nestis 
of t]io gall-llies are the hollow swelling's or cxcresccjices seen upon the . 
leaves and stalks of plants. When ants^ neots are found^ the malea and 
females should bo seeured. KestG Avith but one opening ean be easily 
stopped up, and nest and contents secured together^ though, when 
separated to be placed in the collection, the t^ame iiunibcr.s .should be 
given to both, as it is important to know the architect of each, 
tipecimens should be pinned directly through the center of the thorax; , 
and, where it is desirable to expand the vrnig.^, the same directions 
should b(*> followed ay given for setting lepidoptera. Tlic suckiugtube, 
or tongue, when present, should bo pushed forward, that it n'lay be 
easily examined. It is also well to set the leg?? and antennae m a 
natural position. Duplicate specimen's should be preserved in vials of 
alcohol, with the catalogue number wTitten in ink u])on parchment 
labels, as it is often necessary, in determiiung species, to examine the 
diiferent i)arts of the body. 

Many of the hymenoptera are to be found upon flowers. Carpenter 
bees drill holes in wood of fence posts, &c., in which their eggs are 
dei^osited in masses of pollen. The mason bee constructs clay tubes 
several inches in length, with from three to eight cells, laying a single 
egg in each. Others make their nests in sand banks, or in hidden 
cavities in logs, &c. Many of the social wasps may be taken in their, 
papery nests, ibund pendarit from the eaves of buildings or from branches 
of trees, while the solitary wasps, which build nests of sand, storing 
tliem vrith caterpillar.s, spiders, and other insects, are found in various 
situations. The wood-v/asps are of moderate size, and are often seen 
restiug on leaves in the suinshine. The se\'eral families of sand-wasps, 
mud'daubers, &c., build their nests in the earth, or form clay cells, 
such as arc frequently observed adhering to the rafters of barns or in 
other sheltered ])laces, The industrious little ants belong to this order j 
there are some which excavate galleries in stumps, though most of the 
species burrow in the ground. The Chalcis tiies are beautiful green or 
metallic-colored insects, and may be collected, during summer, upon 
flowers. The Ichneumon flies, ayIucIi are parasitical, tenanting and 
foraging on other insects, are most common in summer upon umbel- 
liferous flowers. Many of the smaller species confine their attacks to 
the eggs of other insects. Gall-flies produce the swellmgs often seen 
upon leaves or stalks of plants, which when opened are found to contain 
one fleshy footless grub. The boring saw-flies, a family of rather rare 
hymenoptera, i)ass their lives as borers in the trunks of trees. The 
species, few in number, fly in the latter i3art of summer, and make a 
buzzing noise. Saw-flics very closely resemble lepidoptera, especially 
in the larval state, and, being leaf-eaters, they have been termed false 
caterpillars. The perfect insects also fly in summer. 

LEPIDOPTERA. 

Buttcrjiics and moiU — Insects without jaws, having the maxihie pro- 
longed into a spiral sucking tube, the wings broad and covered with 
dust-like scales. The transformations are complete. The larvae are 
provided with six true legs, and from one pair to five of false or pro-legs. 
The pupa is generally inclosed in a cocoon, (except butterflies,) and has 
the legs and wings soldered to the breast. 

This order has been divided into three groups, called diurnal, crepus- 
cular, and noctmmal lepidoptera, or butterflies, sphinges, .and moths. 
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Butterflies are distinguisliecl from motlis by having llie anteDiia? knobbed 
or tliickeiied at tlie end 5 Avhile tlie auteinuiB of liawk-inotlis are 
tlHckened in tlie middle, those of motlis are either simple or feathereiL 
As these are the most delicate of all insects they should be carefully 
handled^ to avoid injuring the specimen by rubbing the dust or scales 
from the wings. They are most easily captured with a gauze net, after 
which they may be killed with benzine or ether, or by wslightly pinching 
the thoraXj taking care to have the wings folded togetlier over the backj 
then phnied a.nd x>laced hi the collecting box. 

In making a net the ring or frame should bo from 
twelve to eighteen inches in diameter, of heavy brass 
wire^ secured to the socket which receives the lod, and 
bound with coarse cotton cloth; to this a bag made of 
Swiss muslin or silk gauze is sewed. In the annexed 
cut the best shape is given. The rod shouhl be at least 
five feet long, and not too heavy to use with one hand. 
When the collecting box is lull, or when largo speci- 
mens are obtained^ it is best to make use of triangular 
paper envelopes , or better, old euveloi)e corners of 
sufficient size, in which the specimens are placed in tlie ^^.^ ^ 
position shown by rigure 7; the edge is then folded 
over, and tlie whole slipped into the i)ocket of the collecting box. 

Butterflies are most abundant by roadsides, 
in fields and meadows, and a few si)ecies in 
woods. Sphinges fly just at dusk, and may be 
taken in the vicinity of flower beds. On warm 
summer evenings, with a bright light and open 
windows, many species of night-Hying moths 
may be taken. A slight tap on the thorax w^itli 
a ruler is sufficient to Idll them. City collectors 
may make valuable additions to their cabinets 
by visiting, at dilferent hours of the night, the 
street lamps. Not oidy are many comparatively 
rare moths t^ken in this w^ay, but a va3'i«rty of 
other insectSj especially beetles. An excellent 
method for out-door collecting is to spread a sheet where there are trees, 
placing in the center a buirs-eye lantein ; the light will attract the vspeci- 
mens, which are more easily seen by means of the sheet, and are 
then taken in the net. Some collectors have used a mixture of rum, 
sugar, and molasses, of the consistency of treacle, as a means o. 
attracting night-flying moths; and it is said the bait may be used 
from March to October with success; ''The mixture is taken to 
the woods, and put upon the trunks of trees in patches or stripes just 
at dusk. Before it is dark some moths arrive, and a succession of comers 
continues all night through. The coUectoi* goes, soon after dark, with a 
btdlVeye lantern, a ring net, and a lot of large pill boxes. He turns his 
light full on the wetted place, at the same time placing his net imder- 
neath it in order to catch any moth that may fall. The best nights are 
those which are warm, dark, and wet." 

For.coUecthig very small moths, in excursions, a wide-mouthed bottle 
is necessary, in the* bottom of which a piece of cotton, saturated with 
benzine, has been placed, covered with a little dry cotton, to prevent the 
wings from becoming soiled. When a capture has been made, insert the 
bottle, open-mouthed, into the folds of the net; in this the moth will fly 
for escape; then, by placing the hand over the opening of the bottle, it 
can be withdi'awn, and the insect placed in the collecting box as soon 
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ns overooiiio by the fumes of benzine. Clemens gives the followiijg direo- 
tions for tlio mme: After taking the motli in tlie net^ by elevating the 
hand throni>']i the riii<?, or on a level with it, a. common ciipi^ing glass of 
about two inches in «iiaincter, or a wine-glass cariied in the i)ocketj is 
])lac(id on the top of the left hand over the coiistricted portion, the grasp 
relaxed, and the insect permitted to esca])e through the opening into its 
interior; the gla^ss is then closed below by the left hand on the outside 
(sf the not. and ]}iay be transterred to tlie top of the collecting box, when 
it can bo (piieted with ehloroforin.'' 

In setting n Imtterliy or moth, insert the phi into the thorax, 
liolding the iuseet between the lelt thumb and fore fbiger, with the 
AvingR partly iblded back, and gently pu.sh it through, leaving about 
three-eighths of an inch to hold' it by ; then place in the setting board, 
being careful to have the i>in ])erfectly upright in the corkj draw the 
wings forward into a natural ])osition, and secure each with a small pin 
near the body; tl^en cover v/ith card or thhi pieces of glass, though in 
the second bH>ard, described below, tln^ead is used, wound many times 
around the blocic, which can then be set on edge in any out of the way 
place. When glass is used, a slight jar may injure a Vholo board of 
insects; for this reason it is not as good a plan as the thread arrangement. 
In the accomi)anyi]jg sketchestwo styles of setting boards are given. The 




Ikst is made by fastening two strij)s of wood, about a foot in length and an 
inch and a half in. Avidth, to two uprights of the same height, leaving an 
open space of ludf an inch between ; thin strips of cork are glued on under- 
neath, througli which the ])ins are thrust. This size ^vill do for ordinary 
use, but for ver\' large or very small moths other sizes are required. 
Por the second we are indebted to Mi\ Cresson, of Philadelphia, It is 

merely a block of wood three inohes 

T^^l ^"^^^^^-^'^ ^'^^^ ^"^^ ^^1^1^ thick, with an 



the size of the pin used. Both boards are sliglitlv sloping toward the 
center. 




upper groove half an inch wide for 
the body of the insect, and a lower 
one about the same width to receive 
a strip of sheet cork ; before putting 
in the cork, however, several holes 
should be made along the center 
of the groove, just large enough for 



Fig. a 
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Buttertiies generally ^(?# in oiie or two w^^^^^^^ larger moths require a 
Biucli longer time. In sotting iuiero-le])iilo])toraj tlie insect on a 
soft surfecey sucli ns blottii^sf paper; carefully insert the pin into the 
thorax/ and pusli it through the paper till the motli is in the right 
position on the pin. A common sotting board Avitli a very small groove 
maybe used, or piece of soft cork prepared Avith .smooth x)aperj and 
with grooves cut to admit the bodies;'^ or Fig. 1) maybe n^ade on a small 
scale, of cork instead of wood^ also' covered with paper. S|}read the 
wings in the same manner as described above tor larger 8]>ccies^ only it 
is a much more delicate operation, and requires a greater amount of care 
and patience- 

As entomology does not consist in simply knov\'ing an insect in the 
perfect state, or being able to gi ve its scientiiic. name, a knowledge of its 
kabits and transformations is necessary. To obtain this the student 
should collect and rear caterpillars, watching them through their dif- 
ferent changes, and closely observing every particular connected with 
their metamorphoses. 

The larvse of moths arc more abundant than those of butterilies, even 
where the moths themselves are compaTatively scarce. Morning iii 
the most favorable time to collect caterpillars. Trees should be shaken 
or jarred, bushes beaten over the net, or a newspaper s}>read upon the 
ground, the s^veep i>ct used vigorously among grass and berbage, and 
the underside of leaves carefully examined. Many of the larva3 of micro- 
lepidoptera are leaf minora; others draw two leaves together, feeding 
upon the parenchyma; and a few construct cases, which they carry 
about with them. The presence of micros'^ is indicated by discolored 
lines on the surface of leaves, in vvhich these minute larvie mine. It 
may be ascertained whether the " micro is at home by holding the 
leaf ui3to the light; leaves containing larvae should always be carried 
in a tight tin box, to prevent wilting. The ground under forest trees 
should be ex-amined, and, if fresh pellets of excrement are seen, the col- 
lector may sometimes secure a prize by pelthig the overhanging branch, 
causing the larviB to. fall by the concussioiu We have taken caterpillars 
in this way from branches twenty feet from the ground. They shoidd 
always be fed on the same kind of ])lant on which they are lbiin(T; gen- 
erally they will eat no other. Besides tlie usual pill boxes, the collector 
should be provided with a couple of tin boxes, throe or Ibur inches in 
diameter and five or ,six inches deep, the toj) covered with gauze, in 
which to place the worms with an abundance of food. Oak caterpillars 
should be kept by themselves. 

Feeding boxes may be of any size, though boxes a foot square are the 
most convenient. They should liave good ventilation, and the atmos- 
phea:e kept moist by a few inches of damp sand a^ul earth in the bottom* 
Por species that do not translbrm in th» ground, light cages of gauz^e 
may be used, placing the food, which must be renewed at least once a 
day, in water. The worms should never be exposed to the sun. Cater- 
pillars of small moths may be kept in w]de-mouthe<l bottles, or even 
in common tumblers covered with gauze, having sand enough in the 
bottom to enable them to complete their tran.sformations. For leaf 
miners, where it is essential to preseiTe the leaf till the insect has 
gone through with its transformations, "a glass jar, tumbler, or jam^ 
pot,^^ (as Packard recommends,) "the top of which has been ground 
to receive an air-tight glass cover, the bottom of which has been covered 
with moist white sand, will keep a leaf fresh for a week. Thus a larva 
in the summer will have to be fed but two or three times before it 
changes; and the moth can be seen through the glass without taking pt 
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tlio cover." As tlio pupie easily dry up^ tliey sliould be kept moist. 
Tlie pupiB of fall caterpillars clo not cliaiige to the perfect insect till tlie 
followiug' spring or siiimrier, and during tlie time sliould be covered witli , 
damp mo.^8 and kept in a cool place. 

The observer should note doAvn the states of the different transfbrma-' 
tions in a booli: kept for the purpose, accompanied ^^ith full and accurate 
descriptions, and drawings when practicable. The food i)lant should be 
l)articularly oivcn. When an insect is reared from the egg the state of 
hatching should be notedj the length of time required for the worm to 
become full fed^ and the i)eriod it reniains in the pupa state^ as well as 
the state of appearance of the imago. 

The swallow-tails, belonging to the family PajnUonidce, are among 
our largest and most common butterliies, and are tbund during summer 
quite common in fields and meadows. FapiliQ aster ias is a black butterfly 
with yellow spots along the margin of the v/ingsj its larvte are green 
and blacky and feed upon parsniiis, celery^ &c. The white and sulphur . 
butterflies in the larval state feed upon grasses, and are green, hairy 
caterpillars. The different species of Argymis have the under side of 
the wings sprinkled with spots of silver, * Satyms has broad wings of a 
delicate brown, with eyedike spots near the hinder margin j it abounds 
in open woods. The azure butterflies, and the class which are coppery- 
brown species, having a slight tail to the hinder wings, are the smallest 
of butterflies. The different species may bo collected from May to 
October. The family of skipi)ers, ll€S;perians^ are rather small, thick- 
bodied butterflies, haVing the antennae hooked at the endlike a shepherd^s 
crook. The colors are brown and yellow\ The caterpillars, which are 
green, have 1 urge heads. 

Hawk-moths, SpMngiiJtii^y fly only at dutsk, frequenting flowers, into 
which they insert their long sucking tubes or maxilhce. They are very 
stout bodied, and ha^-^e thick narrow wings, making them rapid in flight 
and hard to capture. The larvae are large^ green, fleshy caterpillara, 
having a terminal horn-like appendage. The humming-bird moths aa:^e 
smaller, and have transparent wings. . They fly in the sunshine, darting 
into flowers, or suspending themselves above them like humming birds. 
Mger^dw^ small, clear- winged insects, with steol-blue bodies, in the 
larval state are borers. polistiformis bores into the root of the grape. 
The Bomhyddcdj or spinners, including the silk-producuig moths, are 
known by their large bodies, small sunken heads, and broad wings. The 
common white miller belongs to this group j its larva is thick and hairy, 
and is found very common in gardens. Several of the largest species, 
true silk-^producing moths, of which Samia ceero^piaiB an example, measure 
six inches from tip to tip when the wings are spread. The larvse are 
green caterpillars, with scattering tuits of short hairs. Among the owlet 
moths, or N'octuidm^ the wings are small and narrow. As the insects 
are attracted to the light, night is the best time to tako them. The 
larvse are tapering, and are striped and barred in diflerent ways." The 
noxious cut-worm^ are the larvEe of the JL^jr^-otis moths, some of whiah 
may ba^fomid in fields in autumn upon flowers; while others fly only at 
night, and lie concealed during the day-time in chinks of stone walk 
and like i^laces. The Gatocalm have rather broader wings, the hinder 
ones being beautifully striped ^vith bands of^red, yellow, or black, The 
Geometridm are easily distinguished by their slender bodies and feathered 
antenna^.- The larvte arc knowm as span-worms, measuring wwms, &c. 
Many of the species have angulated wings, generally of some shade of 
yellow, crossed with faint lines of darker shade. They may be taken in 
the woods in June and July. Delta moths, or PyralidWy so called from 
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the habit of placing the wiugs in the form of a triangle when at rest; are 
slender-bod iedy having the antennre always simple. They are found 
also in woodSj resting upon the under side of leaves. The leaf -rollers, 
TortricidWj axe found very abundant in summer, upon leaves of trees^ 
low buvshes, and herbage. The larvae live in roHed-np leaves. The 
Tmeidce^ though the smallest moths of the order^ are very destructive 
to vegetation. The wings are narrow^ and edged with delicate fringe. 
The clothes-moth and corn-moth are representati^'-es of the family. They 
are found in a variety of situations 5 many tly in the grass^ always alight- 
mg head downward. These, ^ith Alueitcc^ a small family with wings, 
divided into immerous branches, close the order. 

HEMIPTERA. 

B%igs^ locusts J plaiit'iice^ d&c. — This order lias by some naturalists been 
divided into two, Ileteropteray or dissimilar winged insects^ comprising the 
true plant bugSj and tini Homoptera^ or 'insects v^ith foiu^ wings of the 
same membranous textui-e, or having the upper pair leathery and the 
under pair membranous/^ as in the cicadas and leaf-hoppers. We will, 
however, consider them as one, and describe them as insects havmg a 
horny beak or sucking tube, four wings, the first pair of wiiich are thick-, 
ened at the base and lie iiat, or are uniform throughout, and sloping at 
the sides. Tlie transformations are complete. Many of the species are 
aquatic; a feW' are ^Yingless. 

The insects are collected in the same manner as beetles; sweeping 
from grass and herbage, by shaking or beating, or by picking them from 
trees or iDlants on which they are found. They inay be preserved in 
aleohol mthout injury. (The cicadas, as an exception, keep their eolors 
better if killed by brushing with benzine.) The Avater net should be 
used for aquatic species, which live upon submerged plants and grasses. 
Those that remain torpid, or hybernate, may be found in stone walls, 
under rubbish heaps, aiul in dead wood, in all stages of their growth; 
brush heaps aflbrd aji excellent shelter. Specimens should be pinned 
through the triangular scutellum in the middle of the body; smaller 
hard species may bo placed on card slips dej^cribed for coleoptera. 

The harvest Hies, or Cicadas^ are very plentiful upon the trees during 
warm weather; the males may be discovered by their noisy song, which 
is produced by a drum-like apparatus under the whigs on the last seg- 
ment of the thorax. The seventeen-year locusts belong to this family. 
The tree-hoppers, Membraeididcc^ ditfer much in the shape of the thorax, 
producing mauy odd forms. They are found in great numbers ou the 
leaves and limbs of trees, or on the stems of plants. The leaf -hoppers, 
TetUgomadce^ pass their lives on the leaves of plants, where tliey may be 
collected late in summer iu alwmdance. AplMce^ m plant-lice, live upon 
all i)arts of plants, sucking the sap and destroying all vitality. Some 
species are apterous. Being sof t-'bodied insects, they should be preserved 
in alcohol. The barkJice, CoccidWy commonly called scale insects, are 
found sticking closely to the bark of trees. As they are crushed by 
removal, it is best to take them with a small portion of the bark to which 
they are fastened. The young insects escape trom beneath the parent 
shell in the spring. The water-boatmen, NotoneoUdm^ resemble the leaf- 
hoppers in shape, though they are larger, and have the legs formed for 
swimming. They may be taken with the water net. The NepidWy also 
aquatic, are very predaeeous. Some of the species of Belostoma are 
nearly three inches long. The Sydrometridce^ which are among the ear- 
liest spring insects, are seen running , upon the surface of water. The 
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licduvinH^ wlieel-bug', is Immd in gardciiS; fecdiug ^'oraciou.sly upon 
onte]'i)ilUri'>i, and s'loald be handled carefully, as tlie wound made by its 
piercer rpiite ;us jjaiufal as the sting of tlio wasp. The immly liedu- 
are t eri'e^^trial. The Pentatomidcc are a lai\Qj6 family of brightly 
eolored in sect generally o>'^il in form, having a very larfje distinct scu- 
telluiu or triangular pieeo at the base of tlie wings. They ore fonnd 
u])oa ]>lant>-i; many are of large Rlice. The Coreuke are found on the 
roottr. and stems of ])lantis, and are very active, using both legs and wings 
to the best advantage. Tlie squash-bug is an example. Many of the 
i-^pecies are gaily ciolored. The bed-bug' l)eJongs to the Cimicidcc^ which 
are gencn^iUy wingless. Some of the faniily arc parasites^ living upon 
birds. The tTue-]ic(^j PediGuii^ arc degraded forms of hemiptera, thougb 
still preserving the sucking tube. They are parasitic, upon man and other 
animals. The spe(aes of bird-lice are very nuinerous, nearly every binl 
having its pa.i/aRite. 

DIPTEBA. 

Flies J gnais, <:t(\, are i)rovidod with a hind of proboscis^ and have but 
t^vo wnngSj the second ]}air being reduced to a pair of small organs called 
•balancers or poisers. Tlieir transformations are complete. The larvae 
arc footless maggots. Pupa in some cases changes inside the skin of the 
larva. The liinbs arc free. Many species are aquatic. 

In coUecting dij)tera the sweep net is found to be most useful^ and 
particularly in nev; localities. After several vigorous sweeps of the net 
right and loi'fc among grass, flowers, and herbage^ saysLoew, by a dex- 
trous twist of tlie handlCj the apex of the sack is thrown over the ring 
so as to indent tlie escape of theiusectSj and give them time to compose 
themselves at the bottom. It is then opened, and the common species 
are allowed to pass; but if there is one that is desired, it is allowed to 
advance to the middle of the bag; and then it is gently grasi>ed from the 
outside of the bag with the right hand. The other captures are dri\'en 
down to the bottom by blowing moderately on them, and confined there 
by lotting the ring tail over the light hand wdiich holds the insect, that 
is now easily seized with the lefthand.^' When all the good things" 
are taken out, the bag is inverted and the sweeping continued. 

A little instrument similar to Fig 10, copied from New- 
man's '^History of Insects,^^ is useful for taking diptera or 
hymenoptera which alight on mnbelhferous flowers, It 
consists of a scissor-like frame, with two circular or octag- 
onal rings, covered with sUk gauze or Swiss muslin. 

Many specimens can be obtained by breeding, and with 
little trouble. Dipterous larvae arc found in dnng, decayed 
wood of stumps, mold hi hollow tre^s^ soil under manure, 
stems or stalks of plants, and weeds, toadstools, &c. 
Fig. 10. Many are found in w^ater. They should be kept in glass 
jars or damp boxes, and not allowed to get too warm. Aquatic species 
can be kei>t m glass jars with vegetation enough to oxygenate the water. 
Where larvm are known to transform at the place in w^hich they are found, 
it is bettor to leave them till they may be taken in the pupa state. 

i?liey arc injured by pregsure, and thereforcshould be killed with fumes 
ol benzine or ether, and then pinned, or pinned alive and placM in a 
box the bottom of vrtiich has been previously moistened with creosote. 
The very small or delicate species are sometimes transfixed upon fine sil- 
ver wire and stack into small pieces of pith through wMch common- 
sized pins are inserted, something after the manner of the card sKps for 
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the coleoptera. In setting long-legged specimens^ a square piece of stiff 
paper or card should bo pushed up on the pins under the insect, and the 
legs allowed to rest upon it until thoroughly dry. 

Musquitoes pass the first part of their lives in water, and may be seen 
by thousands in old rain-water barrels, jerking about when divSturbod, 
or resting at the surface in order to obtain a fresli supply of air. They 
belong to the family Citlicidw. The cranc-iiies, TipulidWj are known by 
their long slender legs and bodies. The larvr^^ are found both on land 
and in the water ; some live under the bark of trees or in damj) sitaatif)li^}. 
Cecidomyia includes the gall-flies which do so much injury to gx-owin^ 
grain. Those species injuring wheat may be collected by svv^ecpiiig h\ 
the spring. The MycetojMUdw are small, active insects found in damp 
places J some sx^ecies enter our houses. The larvre live iu fungi or docay- 
ing vegetable matter. The insects comprising the iainily Strationiyifkc 
are prettily colored^ and generally found upon flowers in damp situations. 
Some of the larvce are found under groundj while others live in rotten 
wood, or are aquatic. Horse-flies, Tahanidm^ are among our largest dip- 
tera., and are found quite common in- wood lands or pastures. The 
troublesome little fly which buzzes unceasingly around one^shoad, when 
in the woods, belongs to this family. The bee-flies, BomJnjliidcc^ arc to l)e 
met with, in April and May, in sunny paths in woods. They ily ^swiftly, 
hovering at times over flowers, extracting the honey with their long 
vslender suckers. The Asilidco in the larval state live upon the roots of 
plants, preying u})on other insects in the perfect state. The Si/rphidcv 
are beneficial, as the larva) feed upon plant lice. They resemble hymen - 
optera in shape and color. (Estridm^ or bot-flies, are i.)arasitic upon 
herbivorus animals. The flies Jiavo thick, hairy bodies. The common 
house-fly belongs to a large family of insects (Mimidm) wliicli in the lar- 
val state are soft, footless grubs or maggots. TacUna is ptirasitic upon 
caterpillars, destroying great numbers of them. By collecting the flowers 
of Oompositje, and keei)ing them in boxes, many s])ecies may be obtained. 
Thei2'y^;?o&05oida^,or spider-liies, arefoundupon birdsand animals. Fleas 
arc wingless flies. The d Liferent species inhabit different animals. 

TUB CABINET. 

Specimens should be arranged in tight dra^v^ers, or In boxes fitted with 
covers or glass slides, and kept in a case made f<n the i)urpose; or boxes 
can be made in the form of books, using botli sidcvS for specimens, anil 
allowed to stand upon regular book. shelves. A A'cry (convenient size of 
box is nine by thirteen inches outside measurement, jiiid two and a half 
inches deep. All boxes should be lined with sheet cork, and then neatly 
papered inside with white paper, using starch i)a8l:e. (3ork wuips, as 
well as entomological pins, can be obtained at any naturalist's establish- 
ment in the large cities. German pins are always the best to use. I^ium- 
bcrs five and eleven (Carlsbad pins) answer for most insects j lor small 
species, lower numbers are required. The specimens should always bo 
innned at the same height, as a lack of iniiformity gives an idea of a lack 
of neatness. The specimens should be arranged from top to bottom in 
regular rov/s, three or four abreast, showing as many varieties as is 
practicable, and a neat label be placed above each. They should be num- 
bered, and the number recorded in a catalogue, giving the name of the 
insect, locality where taken, number taken, by vrhom, and any notes 
connected with its capture, as well as the date. Where several insects 
of a species are taken at a time under the same circumstances, or in the 
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same locality, one nibniber may be u.^ed for all. Any blank book wiU 
do for a catalogue^ ruling clear across the ^heet^ thus: 



No. 


1 

', 

Name. ' Ijocality. 

j 


No. of 
spoci- 
nionji. 


Collect<"ir or 
donor. 




Notes. 


785 


Pelidnota puuctala ..j WasliiDgton, D. C ... 




J. S. King 


Aug. 3, '68. 


Doiritroyiiig leaves of 
1be gnipe. 



Disks of differentcolorcd paper j quarter of an iucli iu dianieterj or Jess^ 
may be used to represent States or localities, aud the catalogue number 
may be written upon these. They are easily made \Yith a common harness 
punch. To produce great<3r variation, labels of two colorKS may be 
employed. 

It is desii'able to have both sexes re])resented in every species, and 
when they are taken together, if not pinned upon one pin, tJie fact should 
be noted on small labels, and placed upon each pin. 

Specimens of natural history are liable to the attaclvs of a small beetle, 
Anthremts destructor^ which consumes the interior of dried specimens of 
insects, leaving the shells to fall to pieces when the case is opened, or 
slightly jarred. Their presence may be detected by fine dust in the bot- 
tom of the box, or by the shed skins of the larvae which do the injm^y. 
Boxes should be kept tight, and it would be well to keep a piece of gum 
camphor in each, though it is not advisable to rely upon it alone. The 
insect is oval, grayish, marked or mottled with black; larva thickened 
in the center, tapering at each end, and covered with short, bristly hairs. 
The cabinet should bo examined every few weekw, and, if the least dust 
is discovered under any insect, thoroughly treated with benzine and 
left tightly closed for several days. Poisonous solutions, as a general 
thing, do more injury to the insects than good, by gumjiiing them up and 
spoiling their appearance- As cheap benzine is apt to have the same 
effect, only that which is most free from oil should be used. The interior 
of the bodies of large moths, particularly females with eggs, should be 
removed, and the space filled with cotton. This not only makes them 
much lighter, but prevents them from becoming greasy. Mold maybe 
destroyed by brushing the insect with benzine to which a little creosote 
has been aclded. When dampness has caused the wings of butterflies 
or moths to droop, the insect may be relaxed by placing it on damp 
sand for a few hours, when it may easily be reset. ^ Light should always 
be excluded, even when glass is used for covers. 

Therefore, after a collection has been made, the greatest care must be 
taken to keep it in order, to guard it from injury' and to preserve it in 
its original beauty, or it soon shows neglect, and is speedily ruined. 
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Tlie artificial propagation of ediblo fishes^ wliitJi in mown by oxperi- 
ments in every quarter to be practicable^ and also in a liigli degree 
economical of tho material of reproduction, is aBsnming national import- 
ance. Admitting that it may never become one of the great producing 
interests of tlie nation^ it must be aclvnowledged that^ wliile it furnishes 
instructive popular experiments in natural ^history, nnd gratifies and 
educates a natural taste for rural inirsuitSj it undoubt(Mlly adds to the 
luxuries of generous ^tbles, and increases in some degree 'the food sup- 
plies of the people, fThat public fisheries can be inipro^'ed l>y artificial 
means^ at smallexpen^ maybe established by undoubted proof 5 and that 
he who accomplisiies such a result is a public ])enefacto3:, T\'ill be readily 
admitted, If^ as science asserts, a fish diet is a fortifier of the braiu^ 
who needs it more than the restless^, rushing^ irrepressible American? 



The Chinese, who keep a constant supply of fish in their rivers and 
canalS; notwithstanding the imexampled density of their population^ 
have practiced fish-hatching successfully for centuries. Fish are there 
so cheap that a pemiy will buy enough for a breakfast for a smaU family. 
An ingenious method of artificial hatching has been adopted^ which is 
worthy of mention, at least as a novelty. The business of collecting and 
hatching the spawn for the supi)ly of owners of private ponds is exten- 
sive. Wlien the season for hatching arrives, the operators empty hens^ 
eggs by means of small openings, sucking out the natural contents and 
substituting the ova. The eggJ!i are placed for a few days imder a hen. 
Eemoving the eggs, the contents are placed in Avater warmed by the heat 
of the sun^ the eggs soon burst, and tJie young are shortly able to be 
removed to waters intended for rearing them. 

The Romans were adepts at lisli culture. Sergius Grata, who is 
reported as the originator of artificial oyster beds, grew them by miQions 
in great reservoirs at Baiiie, on the Lucrine Sea, and built a palace near 
^'for convenience in serving his famous oyst^^r suppers. Lutullus is said 
* to have sold his stock of iish at £35,000. Some epicraes nourished pet 
breeds of fish, as cattle breeders perfect i)arfcicular strains of blood. 



France^ Englcmd, Scotland, and Ireland, among other European states, 
are enjoymg a manifest increase of fish supphes from artificial propaga^ 
tion. Many curious facts have demcmstratod the feasibility of restocking 
the salmon rivers* Loch Shhi, a lake of the Sutherland Mountains, in 
Scotland, having as an outlet tlie salmon river Shin, is fed by four rivers, 
the Terry, Tiack, Garvie, and Curry, which, prior to 1830, contained no 
salmon. In that year fish of the outlet river were conveyed in their 
spawning season to these streams, and ever since their i)rogeny have 
passed through the lake to their native waters. 

The Tay of Scotland, in which salmon, formerly abundant, became 
nearly extinct, has now a plentiful sujjply, tlirough the efforts of the 
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]>isdcuj.iuri;^:t.s l>iu.st and Browiij at tlieir pro])ap:atiiig c^3tilbliyllmeut at 
Btormoiitlield. The coat has beeu tritiiiii:?. Tiio Bobe liivcrj ia Ireland, 
l>y meaiLs of a^ lisliwny tv/o miles m lengthy live rods wide^ ^vith a fall of 
tliirty fcctj lias ap.vSumed iniportancc as a .salmon .stream. A fall in the 
Claregahvay ]v<uh been artificially sunnountedj and one of tlic best fisli- 
cries in Great Eritain in the resnlt. 

lu the lar.n'or streams of Franec a good beghniiD^;' has been made. 
Basins have been dnj>' alon/.>' the- shores of some of them, fnrnished Avith 
canals for in^^Tess and egrcs.s of the vrater, which have proved safe har- 
bors for iecundated ova and the younj,^ that arc too foinall to risk the 
dangers of the ftstreani. The i)arent li^sheis vohujtarily seek tliese artificial 
spawning beds and depowsit their roe, where a much larger th.an the usual 
proportion of eggs will be hatched* The damage to lisli spawn from city 
sewers is avoided by tlicse Avorks, where^'er construe.- ted. Two years ago 
there were eighty snch. basins distributed through thirty -live department 
of FrancCj at a cost of only $ j,000 — about $00 each. As early as in 1861 
six millions of fish had been turned out of these basins. Protection is 
a;CCorded to all fish|iii the s])avvaiiDg season ; noiie can hiAvfiilly be taken 
except tor fish bre^ding.y From the celebrated ])iseiciiltm^al laboratory 
at HunLngue, near Brde^ on the Ehine, supported by the government of 
France^ millions of eggs of the Uannbe salmon. (Ombre vlievalier^) and 
other vahinble kinds^ are aunually distributed to the chief rivers of the 
comitry. They are packed in moss and inclosed in Avooden boxes. 
JPeople aie employed to pro(nire these eggs Irom the ri\'ers and lakes of 
Switzerland, and Irom the Hliine and DannbOj and are paid Is. M. per 
thonsand. Tln^, spawn of a fish, weighing twenty pounds often yields to 
the pisciculturist a sum equivalent to eight- dollars hi om* cniTency. A 
considerable ti^ade has arisen in fish eggs. 

It is claimed that the artificial breeding of oysters in France pays an 
average profit of a thonsand per cent, .liesults have l>een equally satis- 
factory in England. 

TheVariety essayed in operatiojis of French pisciculture is wonderfdL. 
Even the muscle is grown artificially. Xor is this a neAv thing; for a 
muscle farm near Eochelle lia^s been cultivated, it. is clsiimed, foi' hundreds 
of years.. The muscles are groAvn on Iranies of basket work, called 
boucJiots^ and are larger than tliose grown naturally, and of superior 
flavor. 

The information concerning fish-breeding experiments, with details of 
accomplislied results, was quite full and satisfactory, as reported from 
aU parts of France, at the Internatioupd Exposition of Fisheries, recently 
held at Arcaclion, in that country, ivlany rivers, almost destitute of fish 
a year or two previoiis, had beeii restocked to a wonderful degree. 

At Concarneau, in Lower Brittany, are large r?r«V^>v«? or tanks, hewn 
out of solid rock to the depth of teii feet — one containing only lol3sters, 
another turbot and rock fish, and others still the nurseries of*iisli of 
various kinds. This establishment is under government management, 
and is self-supporting, the sale of fish more tlum paying the ex])enses. 

Lake trout and salinon are bred in the Lake of Geneva, in Switzerland, 
by the eiforts of Professor Ghavannes, wlio receives a stip/end of eight 
liimdi'ed francs from the government and the right of fishing in a small 
stream near Granson, at the south end of Lake Xc^ufchat .1- ' 

At Cortaillod, v^;outh of Xeufcliatel, Di', 0. Vauga also receives eiglit 
huadred francs per annum for eliorts tov/ard increasiuA* the lake ti'out 
in the Lake of N'eufidiatcl. In the sc^cond year of his operations he 
turned out eighty thousand. He has adopted a novel method of iructi- 
tying the roe. Instead of letting the roe fall into the wiiter, he allows 
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it to fall upon the bottom of a clea% dry vessel, and, pouriiag water 
enougli over it to cover it, lie expresses a few drops of milt, so that the 
water, when stirred, becomes slightly colored, in about a miaute he 
pours off the water, replaces it with fresh water, and transfers the roe 
to the hatching-boxes. He obtains in this way sixty per cent., while at 
Huningne thirty to thirty-five per cent, only are batched. 

The fish-breeding works at Huningue, near Bale, were built in 1853, 
upon a plan of Professor Coste, of Paris, at a cost of 30,000 francs, 
and have since been greatly enlarged. Water is conveyed from springs, 
oy an imdergrotmd canal two thousand feet long, into a builditig, in 
which it is divided into three parallel canals two feet wide, the bottoms 
covered with gTavel, aiid gratings laid down on which to place the 
hatching-boxes, which are eighteen inches long and six broad, placed in 
rows of four through the length of the canaL These boxes contain each 
two thousand roe "corns," and seven millions are annually received into 
tthe establishment .from Switzerland, North Austria, and other regions. 
In 1805, four mLHionsof roe " corns'' were distributed to private individuals, 
aud three hundred to four hundred thousand small fry were hatched. 
For transportation of the latter, romid, tin jars are used^ ten inches high 
and nine inches in diameter. They are half filled with water, with which 
air is mixed through a perforated pipe fastened to the bottom. In such 
a vessel three thousand three months old caji be conveyed, the water 
being changed once in three hours. 



The foUomng extract from a letter received from Hon. Amos Pei*ry^ 
United States consul at Timis, in Algiers, gives information conceniing 
a profitable and spmewhat novel mode for raising fish for market : 

"At Bizerta, a maritiine city of seven thousand or eight thousand 
inhabitants, situated about fifty miles from here, is a contrivance for 
the production of fish, which may merit some attention. 

^^A small stream running into the sea is widened out just above the 
city into a shallow pond of some sixty or a hundred acres. The water in 
this pond is at no time much above the level of the sea, and at times the 
water flows profusely back from the sea into the pond. Most of the area 
of this pond has been from tiine immemorial divided into twelve apart- 
ments, separated by an upright cane fence, which allows the water to 
circulate through all the apartments, and at the same time prevents the 
fish hi the diflerent apartments from communicating with each other. 
Each of those apartments is said to contain a different kind of fish. 

These iishing grounds are under mmiicix^al control. Ko one is allowed 
to approach them except the officers of the government. The officers are 
said to take the fish fi:^om the same apartment for one entire month, and 
then to leave that ground unmolested for the next eleven months ensuing. 

* ^ The fish arc taken in nots at a fixed hour each day. When I witnessed 
the operation, several boatioads of fish were brought ashore and deposited 
in the government fish-house. There they were carefully sorted over. 
Persons Irom the city and from villages near by were on h^md to get 
their daily supply, at an expense merely nominal. Most of the fish were 
put into baskets sent off on camels and mules to supply the marketa 
of Tunis and different points. 

I could not learn that any artificial means, other than those named. 



at Bizerta informs me ^at t3ie profits realized by the government are 
from twelve thousand to fifteen thousand dollars a year.'' 
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WHAT MAY BE BONE IN THIS COimTRY. 

It may be said that foreign rulers may amuse themselves^ and possibly 
attempt to aid in feeding their hungry subjects^ with increase of food 
supplies J by the practice of the art of piftciculture; but that the fertile 
fields and teeming waters of this continent require no supplemcntiuy 
resources of an art of so doubtful productive value. With a populat ioii 
of forty millions, to become eighty in twenty-five years, and no one kiio7;s 
how soon to equal that of Europe, it is unwise to contemn any source of 
production, and rank folly to allow so great a delicacy as the eipockled 
bvoo]L tvout f Salmo fontinalis J to become extinct, as has the sea-goinfr 
salmon (Salmo .mJar^ very nearly upon our eastern coast The shad 
(Alosa prwstaMUsJ is becoming comparatively scarce in all our waters. 
And \v\i^ should not the lakes and ponds of the East, full of yellovv' perch 
and pickerel, be stocked with the superior black bass f Orystes fascio his J 
and white fish fCoregomis albaj and other valuable kinds'? It has been 
done successfully in a few cases j why may it not bo done generally ? 

Legislative protection. — It is an internal improvement that governments 
may properly favor, not by enterprises in pisciculture, but by laws for 
its protection. The genius of our institutions favors the remitting to 
local legislation of such regulations as -are necessary for the conserva- 
tion and replenishing of this element of food supply; and the peculiar 
requirements of each section may be better met by laws framed to meet 
the specific want. While this is conceded to be true, it is evident that 
the general government may i>roperly encourage in a variety of w\ays 
and with superior efficiency the practical developnaeut of this new 
branch of national economy. The Keport of Agriculture Tuay appropri- 
ately show how valuable an adjunct to its store of food supply for fixraily 
use the fish ])reserves of the farm may become. When farm labor is too 
valuable to be used in hunting very small game and fishing in i^reca- 
rious waters for obtaining a needful variety of animal food, it is at least 
w^orth an inquiry whether a cheap and abundant occasional substitute 
for salt pork may not be found, when chickenig or eggs are not always 
available and roasts of beef and legs of mutton are only possible at irreg- 
ular intervals. Congress may appropriately direct experiments or in- 
vestigations, which Avould i)romise practical results of general accepfc- 
ance, if such tests should not otherwise be made as well or as promptly; 
or it may introduce valuable foreign species of food fishes, such as the 
gouramij described in the report of 1866, if such acclimation should be 
deemed necessary while our native supplies are so various and so valu- 
able. 

The Commissioner of Agriculture has been m'ged to ask the attention 
of Congress to this subject by many interested in fishing and fisheries^ 
among them Messrs. Ilobert 13. Eoosevelt and Seth Green, of the New 
York Commission; Eoyal Phelps, president of the New York Sports- 
jnan's Club ; W. J, Hayes, secreUiry of the same organization ; Francis 
E, Spinner, Treasm^er of the United States ; and many others— from 
whom the following petition has been received. 

The undersigned, having been impressed with the vast importance to 
the country of augmenting all its resoiurces connected with the suiiply 
of food, and convinced, either from experiments made by themselves or 
by studying recorded facts and the experience of others, that the supply 
of fresh and salt-water fish can be greatly increased by a little care and 
attention devoted to their i>ropagation, would suggest to yon the propri- 
ety of applying to Congress for a moderate appropriation to be cxpoiKlcd 
under the direction of your Department in organizing operations for pro])- 



EECENT PEOGEESS IN FISH CULTUEE. 



323 



agating shad in the rivers frequented at present by these Yaliiable fish. 
As urgent grounds for this action, we would call your attention to the 
fact of the advancing price and rapid dirainution in numbers yearly taken 
of these fish, as well to the experiments made in the ISTew England 
States during the last ^year, which conclusively show that shad can be 
readily and rapidly propagated^ and that their numbers can be multi- 
plied Very largely nt a small expense in time and trouble^ and by means 
and appHnnces so simple that every one can understand them. Believing 
that this is a matter of vast national importance^ and trusting that it 
will meet 7/our favorable consideration/' etc. 

FrotecUon for the Pacific salmon rivers an urgent necessiti/. — It is of the 
utmost importp^nce that combined federal nnd State action should at 
once be taken to prevent the despoiling of the salmon rivers of the 
Pacific coast. If the strong arm of law is not interposed, but few 
yeaa^s will elai>se before the efforts of fish brooders will be called 
into requisition to restore the salmon to those waters. The fisheries are 
now, worth millions. If protected^ they may continue to yield nuilions 
anniially; if neglected for a fewseasons, they will shortly become v»'orth' 
less. Laws should be enacted at once, first, requiring flsll^^^My>s over 
every dam erected ; second, limiting the time and mode of capture. The 
general government, at the next session of CongrosSj should enact such 
a Inw for the Territories, and the legislature of Oregon should lose no 
time in passing a similar enactment. 

Hecent State iGgislatioji.— The Kew York legislature amended their 
fishing laws, April 22, 1868, imposing upon the commissioners the addi- 
tional duty of undertaking the artificial propagation of shad, white fish, 
and salmon in the waters of the State, and appropriating ten thousand 
dollars to defray the cost of the undertaking. The act prohibits the 
taking of shad in tlie Hudson, except between March 15 and June 15 
in each year, under penalty of one hmidred dollars and -a, forfeit of nets 
employed. It forbids fishing with any net or seine, botween sunset on 
Saturday evening and sunrise Monday morinng, and requires the open- 
ing for the free passage of fish, of all pounds, weirs, or nets during the 
same period. Meshes of nets or seines must measure four and a half 
inches in Lake Ontario, and five inches in all other waters, during the 
season of sprin g fi sh i n g. 

Connecticut has a iwent law restricting' fishing from lilnrch 15 to \ 
June 15, and forbidding the use of meshes >smaller tlmn five inches, upon 
penalty of a fine of tour hundred dollars ; and the restriction as to the 
Thames River made operative from May 1 to October 1. Sabndn are 
not permitted to bo taken until Marcb, 1872. Three commissioners arc 
authorized to be ap]K)inted by the governor lor one j^ear, and paid 
three dollars per day ibr actual seiwices, and tlieir expenses when on 
olficial duty. 

The Massachusetts legislature, at its* last session, enacted several im- ^ 
portant laws relating to'fishing and fivsheries. One ])roliibits the taking • 
of shad in the Connecticut River at any other time than between March \ 
15 and Juno 15, under forfeiture of one hundred dollars ; and fifty dol- 
lars is the forfeit for taking salmon prior to March 15, 1872. All fishing 
after sunset Saturday evening and before sniirise Mondaj; morning is 
prohibited, and weirs tod pounds must be kept open during the same 
period, under penalty of a fine of four hundred dollars. 

A generallaw, entitled "An act for encouraging the cultivation of useful 
fishes,'^ was passed, the more important provisions of which are as fol- 
lows : A board of three commissioners of inland iisheries is organized, 
each member to serve five years, and to be empov/ercd to enforce all 
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fishery liiw.s, remeve (summarily, if necessary) all illegal nsliing gear 
and otlier obstnictioas to tlie passage of migratory fishj and build fish- 
ways whenever jiidiv.duals or corporations refuse to do so, the expense 
recoverable in legal action against such proprietors. The commission- 
ers are absoWed from action of trespass. Exclusive control of fisheries 
in ponds of not more than twenty acres, or those created by artificial 
flowage^ is granted to their proprietors ; those of greater area arc public ; 
bat the commissioners may lease any of them for the purpose of culti- 
vating useful fishes. Any riparian proprietor may inclose within the 
limits of his own premises the waters of u stream not navigable, ])rovided 
he furnishes a suitable passage for migratory fishes frequenting such 
waters ; and cultivated fishes are made the absolute property of the per- 
son propagating or maintaining them, First violations of this provision 
are pmiished by fines of one to twenty dollars ; repetitions, five to fifty 
dollars. No tidal stream shall be considexed navigable above a point 
having a channel four feet deep during three liours nearest to high 
tide. 

A fish cultivator may take fish in his own waters at any time, and 
sell them even during periods when fishing is prohibited, but not at such 
time for food purposes. Fishing with sweep-seine, hand or dip net, with 
meshes less than five inches in length, in certain rivers named, between 
April 15 and December 15, is punishable by a fine of twenty-five dol- 
lars ; and the same penalty is prescribed for obstruction by such nets of 
more than two-thirds of tlie width of a stream, or hauling a seine within 
half a mile of a point so fished within an hour previous. 

In all of the minor streams fishing for salmon or shad is allowed in its 
season, only on four days of each week — Monday, Wednesday, Things- 
day, and Saturday— except by hook and line. Market superintendents 
and other officers are fined for neglect to inform. upon illegal offering oi 
fish for sale. The taking of trout and land-locked salmon by any other 
means than by hook and hand-line is i>rohibited, and heavy penalties 
are attached to taking or seUing salmon from the 1st of August to the 
1st of May, of land-locked salmon from September 20 to March 20, of 
black bass from December 1 to June 1, and of smelts or white bass from 
March 15 to June 1. All protection is withdrawn from pickerel and eels. 
This law was draughted and urged by Theodore Lyman, commissioner of 
Massachusetts fisheries, and is perhaps the most radical and protective 
upon the statute-books of any State. 

Commissioners of fislieries. — The State governments of the easteru 
and middle States have already appointed commissions for the encom-- 
agement of fish culture. The foUowiiig is a list of commissioners of 
fisheries of the several States which have taken official notice of this 
tsubject, so far <is they have come in commmiication mth this Depart 
ment: ' 

Maine : Charles G. Atkins, Augusta ; iJ^'athan W, Poster, East Machias. 
New Hampshire: W. A. Sanborn, Weirs; W. W. Fletcher, Concord j 
Thomas E, Hatch, Keene. 
Vermont: A. D. Hager, Proctorsville; Charles Barrett, Grafton. 
Massachusetts: Theodore Lymaii, Brookline; Alfred K. Field, Green- 
field; G. A, Brackett, "Winchester- 
Connecticut: Henry Woodward, Middletown; James Eankin, Old Say- 
brook; James A, BiU, Lyme. 

Ehode Island: Alfred A. Eeed, Aj)ponaug; Newton Des;ter, Provi- 
dence. 

New York: Ho^'atio Se\Tnour, Ithica; Seth Green, Mumford; Bobert 
B. Eoosevelt, New York City. 
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Pennsylvania: James Worrall, Harrisburg. 

At a recent conTention of these commissioners held in New York City ^ 
the following resolutions were adopted^, and may be taken as the vIcwkS 
of these officers upon the practical aspects of this subject: 

Whereas both the marine and inland fisheries of the Atlantic States 
nave much deteriorated, and a vast source of supply of food for the 
people has been greatly injured by causes entirely within the control oi 
legislation ; and whereas the present yield of fish from the salt and fresh 
waters could be largely increased by simple measures for their protec- 
tion and propagation: 

^^Eesolved^ That every effort should be made, not only in the States 
represented in this convention but in aJl those which border on the 
Atlantic Ocean, to draw legislative attention to the subject, and to effect, 
such modification of old laws and enactment of new ones as will conduce 
to the restoration, development, and protection of the public fisheries. 

'^Bcsolvedy That the subject is of vast importance to the people, and 
should, by every means possible, be placed before them in its true light, 
m order that they may understand fully the benefit which may bo 
obtained by the community by proper care of tliis valuable branch of 
the public natural resources. 

'^Resolved^ That laws in adjacent States should be concurrent and 
uniform, m order tliat there may be no conflict between the owners of 
different parts of a stream or coast, and that the same object may be 
kept in view by all, 

^^Besolvedy That fish culture^ both by the artificial impregnation of the 
ova and by the modifications of obstaiictions which have reduced the 
natural area of the spawning-grounds of the fish, although, as yet, com- 
paratively in its infancy, has yielded most satisfactory results, and will 
furnish valuable assistance in stocking or replenishing public waters. 

''Resolved^ That the true interests of the fishermen accord absolutely 
with the advantage of the public, and that legislation should not be 
hostile to them, but tend to develop this conformity, improve the fish- 
eries, and benefit the public.^' 

The Kevr York commissioners recommend immediate steps toward 
breeding shad in the Hudson on a scale to produce early and marked 
results. They would use foiu: hundred boxes with a capacity of fourteen 
millions of young fry daily, or three hundred millions in the season, and 
would require the services of fifty men, and an expenditure of ten 
thousand dollars. They would prohibit fishing on the Hudson after 
June 15. and the use of nets with meshes smaller than five inches, 
ami all Sunday fishing whatever. 

Alfred D. Hager, commissioner for Vermont, in wiiting concernhig 
the restoration of the shad and salmon fisheries, declaies the Connecticut 
■to have been once as good a salmon-producing stream as any in America, 
though that valuable fish has scarcely been known for years within its 
waters, and believes ^*^that by constructing suitable flshways over the 
dams, and placing the young fry in our streams, the fish will again 
become abundant.^' Concerning recent operations, he says: "The legis- 
lature of last year (1868) failed to make any appropriation for the pm*-^ 
chase of young sahnon now being raised by Mr, Stone, of Charlestown, 
Iffew Hampshire, but the commissioners propose to place a few thousand 
in the Vermont rivers the ensuing spring. Many of the enteri)ristiig 
citizens of the State have commenced the culture of trout in artificial 
ponds, and, judging from tlie favorable results already attained, it if, 
reasonable to suppose that within a few years the raising of fish lor 
market will become one of the profitable industrial 3)ursuits of the State." 



326 



AGRICULTUEAL EEPOET. 



It may not be generally known that the Connecticut j Yfhich foriiLS the 
boundary between Vermont and Kew Hampshire^ is aitogetlier \Tithiu 
the latter State^ the line being low-water mark on the western shore. 

A note from Eobert B. Roosevelt^ a member of the New York com- 
mission, states^ as the result of his observations upon several of the 
Bouthern rivers^ that the shad fisheries, formerly so prolific and regarded 
as practically iuexliaustible, are greatly depleted. The fishermen, vrhilo 
complaining of the redaction of their business, manifested no disposition 
to accept the suggestion or aid of himself or Mr. Green tOAvard restor- 
ing their former j)rosperity ; and the conclusion was reluctantly adopted 
that if anything of importance w^as accomplished, it must be done by 
the general government. 

In a recent letter to the Commissioner of AgricnUure, Seth Green^ 
one of the commissioners of fisheries of Ne^v York, wliose labors in fish- 
hatching have been remarkably successful, (and whose success has been 
acknowledged by the Paris Societe (PAccUmatation in an award of a silver 
medal,) wTites as follows: 

^^Last spring I visited the James, Potomac, Susquehanna, Delaware, 
Hudson, Connecticut, and Merrimac Rivers, and Hud that all the fisheries 
are failing, a less nmnber of vShad, herring, alewives, &c., being taken 
each year. The chief cause of this decline is the great amouiit of fish- 
ing tackle used on the rivers, the take being greater than the increase. 
The rivers can all be restocked artificially, but not without legislation. 
The tisliermen want to take the Inst iish, but no one of them will do any 
hatching for fear some other fisherman may take some of the fish. 

^^The season varies in ail the rivers. After a certaiti season in each 
river, there should bono fish taken e:vce])t for artificial propagation. 
The rivers must be 1 armed fronj ojie i^nd to the other. You might as 
well undertake to raise produce on one trsm to ieed a country, as to 
hatch fish enough at one fishery to steels the river. They should be 
hatched at every fishery, and wlieu the fishermen imt back in the river 
a thousand fish for every one taken out, there wUl bo plenty of fish, arid 
that v/ill be done wiien. the logislatnres ninke laws recommended by the 
commissioners of fisheries. But when the fish commissioner prepares a 
bill, after long experience and carefnl consideration as to what is requi- 
site and proper, the legislator thinks a few minutes to see if he or his 
friends are to be interiWed with, and strokes his beard very knowing'iyj 
and there are so many such to convince that jou are right, that it is 
almost impossible to get a bill through. 

I think the hot weather has killed a great many fish in all the rivers 
and bays. On the 12th, 13th, 14th, ir>th, and IGth of July, the vrater in 
the Connecticut Biver stood at from cighty-tw^o to eighty-eight degTeos. 
I saw many dea^d shad in the river, and the fatality mustr have been 
much greater in the less rapid rivers, bays, lakes, and ponds, and I 
think it a serious loss to the country. 

^^I began to operate June 18, at Holyoke, on the Connccticat River, 
and hatched about forty millions of shad by July 12, when the water 
became so warm that it cooked the spawai in the boxes. Shad cannot be 
hatched successfully in w^ater w^ariner than seventy-eight degrees. Shad 
spawn cannot be carried more than two days\journey. All the w^ater of 
this country can be filled with fish adapted to them. Every acre of 
water is worth two acres of land if properly farmed. Most persons sup- 
pose that it can be done at trifiing expense. It can be done cheap, but 
it cannot be done for nothing. Spend one-thonsandth part of the sum 
spent in tilling the land, in cultivating the water, and fish may be sokl in 
our markets at two cents per pound. 
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I Ixatclied about five liunclred thousand trout last, season, and sold 
about five hundred thousand impregnated trout spavvn. Those who fol- 
lowed ray directions hatched a fair proportion. I send the spawn to any 
part of the United States, by express, and have sent them to the Itocky 
Mountains by mail and express. The young iish can be sent almost any 
distance, if sent iu January or February. In hot weather they do not 
carry well. I have trout growing in almost every State in the Union. 
All the spruig sferearas in the coimtry can be stocked with trout. 1 spent 
two weeks on tlie Hudson River and hatched a few shad^.but I cannot 
do anything without legislation.'^ 

He gives minute directions for the care of the ova of trout, the mode of 
packing ibr transportation, and the proper management in hatching. He 
ifc3 able to send the eggs to nny i)art of the country, or to Europe, with- 
out loss, packing in moss within a tin bucket, which is placed in another 
vessel, with sawdust between them to guard against sudden changes of 
temi>erature. 

In January, 18G9, a quantity of impregnated spawn, put up at bis 
establishment, was sent by Mr. Boosevelt to Frank Buckland, the \yeil- 
Known naturalist and British sui)erintendent of tislieriea. Tlu^y \yere 
packed in moss in a can, which was placed in a larmier can, thj si)ace 
between being hlled with sawdust, and forwardi^l in the ice room of the 
steamer City of Baltimore. The eggs were found in fine condition, with 
only one or two white or dead ones. 

Mr. Green gives the following directions for handling the spawTi: 

" Pick the moss carefully off from the top of the spawn. Then put the 
box in a pan of water and turn it nearly bottom-side up, and pick the 
moss out .carefully. The spawn will sink to the bottom, and you can 
I)ick the moss out of the pan. If there is a little left it will do no harm. 
Then pour the spsxwn iu your hatcliuig-trough, by holding the edge of 
your pan un<ler v/ater, and place them, without touching the spawn, by 
agitating the water with the bearded end of a feather. The dead spawn 
will turn a milk-white color, and should be picked out Your trcmgh 
should be vso arranged that the water will run in it about twelve feet i>er 
minute. The water should bo ttltered by runiung through gravel or cloth 
screens, to pre\'ent the sediment from reachhig the spawn, I run about 
one inch of water over my spawn, and if any sediment gets on them and 
is allowed to remain there long, it will surely kill them, llemovo all 
sediment with the bearded end of a quill, by agitathig the water, with- 
out touching the spuwn. 

Large ponds with but little water get too warm in summer and too 
cold in winter Ibr trout to do well. It is detrimental to have any other 
fish with trout. Any kind of lish or fish si>a\vn is good for feed. The 
young should be fed twiceper day, very slowly ; if fed fast the feed sinks 
and befouls the trough, and the trout will sicken and die. If fed regularly 
aud the trough kept clean, with a good change of water, and not kept 
too thick, they will live and do w^eil. If neglected they will >surely die. 

^^The sun, sediment, rats, mice, snails, cra^vfish, and many water 
insects are death to spawn. My troughs are twenty-five feet long, und 
fifteen inches wide. The water that feeds each trough would go through 
a half 'inch hole with a three- inch head. Use fine gravel that has no iron 
rust in it. My troughs are three inches higher at the head. The 
average-temperature of the water is forty-five degrees, and the fish hatch 
in seventy days,- Every degree colder or warmer will make about six 
days' diSference inhatcthing. Trout hatch the soonest in warm water. 
The sac on their bellies sustains them for forty or forty-five days after 
hatching, then they need food. 
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Wlieii tlie fish are liatohed, raise the water in tlic^ troughs about lour 
or five inches by putting on a piece of board of that iridth on every cross^ 
piece, thus keeping the fish separate — ^about an equal number in each 
square. If you have a small stream of shallow water near the head of 
your Y^ondj put a few in a place in the stream and pond, and they will 
take care of themselves better than you can. The object of distributing 
them is that they will get more food. All old streainjs and ponds have 
plenty of food for small trout and large, which you will find by exam- 
ining the moss, sticks, and stones in your ponds and streams, as they 
are full of water insects. 

^^The fish, after hatching, should be fed twice daily for two or three 
months, then once a day — the grown fish once a day or oftener, Tor 
the young fish, Uver should be scraped and chopped very fine, and 
mixed with water, to give it about the consistency of clotted blood. Toss 
,.his to the fish a little at a time, so that they can oatch and devour it 
Dcfore it reaches tbe bottom of the trough ; no more should be given 
than the fish will eat, because if any is left it will settle to the bottom 
and foul the water, and the fish will sicken and die. The fish may be 
fed on curds, fish offal, or other animal matter, pro^dded it be small 
enough for them to swallow.^^ 

Trout breeding easy, — A family supply of trout may be attained with 
small expense and little labor by any intelligent owner of a brisk spring 
of never-failing cold water, if the location is so sheltered as to avoid the 
risk of overflow from surface drainage. Beep, narrow x^onds in ravines 
protected from the sun's rays, and supplied by spring water through an 
inch pipe, may suffice for a few specimens, and serve to amuse and instruct 
the amateur proprietor j a fountain capable of filling constantly a two- 
inch pipe will sustain a trout preserve which may prove a source of 
I)leasure and i)rofit ; a still larger stream is, of course, desirable, and 
essential as well, if anything important is sought to be accomphshed. 
There are many who desire to undertake a very simple experiment in 
pisciculture, content with small returns in the pleasure of providing a 
new and agreeable feature for their homesteads, and of adding a new 
luxury to their table fare. To such we recommend the following direc- 
tions of Theodore Lyman, one of the commissioners of Massachusetts : 
^' The simplest batching apparatus' (without a house at all, and one at 
command of anybody) is made as follows : Close below a spring-head dig 
a trench a foot wide, so that the whole water shall pass through it gently. 
Pit tightly into this trench a box, four feet long, and open above and at 
each eud; the water will now flow through this. Close the upper end 
of the box with a layer of coarse sponge, and below this (down stream, 
that is) add two flannel strainers stretched across the box. Now the 
water will still flow, but will he filtered. Close the lower end of the box 
with a metallic gauze, (the bottom of an old sieve, painted, will do,) and 
add a moviible cover on top. jJTow you have a closed box or trough, 
through which a stream of filtered sj)ring water flows constantly. Take 
gravely the size of peas, wash it till clean, and spread it one inch thick 
on the bottom of the box. On this gravel lay trout eggs, so that they 
do not he on toi> of one another. Examine them daily to remove the dead 
ones, or any dirt, and to wash the filters when necessary. They will all 
hatch when they get ready. But, how to get these eggs! In"^ October 
or November go to a . trout brook and walk softly along those parts of it 
that are gravelly and have running water. Peep under the banks and 
the dead logs until you see a pair of trout lying close together, their 
heads to the current. With a hand-net, dexterously used, both may be 
captured, and transferred to a pail of water. The female is seen to be 
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the stouter ; slie has a less-projecting under-jaw, and lier lius are not m 
red. ^ Take hemp tenderly/ and do not go pokmg a clmnsy thumb into 
her giUs. Pass the finger and thumb wit^ a gentle pressure along the 
abdominal region^ and, if the fish is ' ripe/ the eggs flow out freely. 
They should be received in a pan of water. Put the female back ; take 
ou* the male and press him in like manner^ and allow the expressed 
milky fluid to fall int^ tho same pan. Stir the water with the hand, 
cover it, and allow it to stand for half an hour. At the end of that time 
the eggs which had stuck fast to the sides will become free and roll 
about Kow gentiy spread the eggs on the graTcl of the trough, and 
the primary work is done. Should the female not prove ripe, kec]) lieav 
a few days' in a pool or spring-hole. The fish thus captured for breeders 
should not be set fre^, but kept in a suitable pool till the nest season/ 
Such a preserve may easily be made by digging out a place a dozen feet 
s(juare and three feet deep^ grating the inlet and outlet, and leading a 
stream of water through it. The breeding fish here kept will feed vora- 
ciously, and will eat refuse scraps of meat, insects, caterpillars, clotted 
milk, hasty pudding boiled with milk, and small minnows. Thus fed, 
once or twice a day, they grow rapidly, and a half-pound fish will get to 
a pound in a year. Meantime^ the eggs are growing also, and in their 
way. Alter three or four weeks two dark specks appear on each egg, 
and these, when held to the light, are seen to be the eyes of the embryo, 
showing through the translucent shell. This is a good time to pack eggs 
for transportation, Talte a tin box, the size and shape of a pint measure, 
collect also a good handful of peat moss, {Sjpliagnum^) and wash it clean. 
Lay a stratum of wet moss in the bottom of the box, and cover the 
same with a fold of the gauze called ' musquito bar.^ On this gauze 
spread gently a single layer of eggs, and cover them with a second fold 
of musquito. bar. Then put more moss, and another layer of eggs in 
like manner, and thus continue until the box is full. i*ut on a cover 
with a few holes in it, pack the tin in a case of sawdust, and the eggs 
are good for a month without opening. When they are unpacked take 
the moss off the top, then lift them out by the gauze, and place them in 
the hatching-trough. It will be found that they have developed almost 
as much in the wet moss as they would have done in the water. The 
tiny embryo may be seen jerking itself uneasily in its spherical prison ; 
a movement that continues to increase until, after two or three months 
from impregnation, (according to the temperature of the water,) the crea- 
ture bursts its sh^ and appears in all its grandeur, looknig, to say the 
truth, more like a spiritual polliwog than a real salmonide. This polhwog's 
character arises from the great yolk sac, or, rather call it, havresac^ for it 
bears the thirty days^ rations of this recruit. All that time he lies still 
mthout foraging. But thereafter wo must issue to him, for now he ap- 
pears as a genteel minnow, with bars on his sides. Twice or thrice a 
day a little clotted milk, rubbed very fine in water, must be jrat in the 
trough, and the fry may be seen eagerly to swallow the floating particles. 
With enough food, room, and water they will grow fast, and will take 
larger and larger morsals. At a year old they may very well weigh four 
ounces, though they may be somewhat larger or much smaller, according 
to their treatment. Their increase will depend on depth of water, and 
quantity and variety of food.^^ 

Frizes for fish-rearing.— The Massachusetts Society for Promoting 
Agriculture has offered two prizes, one of three hundred dollars and one 
of two hundred dollars, for the best two establishments for the culture 
of food-fishes in Massachusetts. The awards will be made March 1, 
1^72, and are to be determined by a consideration of the number ot 
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Species cultivated^ tlio number and coiadition of individuals, tiie uumbey 
of cggG liatclied and young reared, and the neatness and ecoiioiiiy of 
tlie e^tablisbment, and the excellence of the fixtui^es. 

Area for Jish-farmhig, — Few realize the extent of inlaiid vvatcr in 
wliicli li«k culture can aid in the enlargement of food prouuctioii. In 
the Slate of New York, for example, the area of Jakes is nearly half a 
million acres, (400,457,) the coast line 270 miles, and tho number of 
lakes 047. Of the larger, Cayuga is 35 miles lon«' ; Seneca, ;35; Oneida, 
20; Otsego, 20; Chautauqua, 18; Crooked, 18; Caaaiulaigna, 10; Ska- 
nGatole.s, 10; Owasco, 12; Hemlock, 8; Iloneoye, 5, and Concsns, 5. 
These ^vaters ai^e ample for the annual production of edible fisli to the 
value of many n»llions of dollars, sufiicient to aid materially in ^uipply- 
ing subsiBtence to the dense population of the State oi Now York. 

As New York is thus maile to illustrate the extent of iidand \vaters, 
without reference to the chain of inland seas stret(;hiitg' westward to 
IMiimeisota, the seaboai'd bays and estuaries of I\Iaryland paid Vij'ginia, 
Ttith many hundreds of miles of coast line, may serve to ^^ho\y hov/ vast 
an area of tide- water is accessible i or lish -producing and ihui-catching 
purposes. 

WHAT HAS BEEN DONE BY STATE ACTION, 

Ab early as 18^0 a commission upon pisciculture vi-cis autlioriixed in 
Massnchuketts, which resulted in a few experiuients and a report. 

In April, 1(S<J5, upon remonstrance of New Ilauipshire and Vermont 
aganist preveutiui^ mig^ration of iishes by high diuus on the Connecticut 
and Jlerrimack Itivors, the legislature nppointcd two commissioners, 
Theoiiore Lyjnaii and Alfred A. Keed, to iuve>stigate tlie qaostion. In 
December of the same year these commissionors reported to the pfover- 
nor and couuciJ, and in May, ISGO, the le^^islature lu'ovidod for the ap- 
pointmeiit of two commissioners for live years to carry out a general 
lilan for opening the above rivers to tho ])assage of shad and salmon 
over the dams. Mr. Lyman was again aj)pointed, and Alfred E. Field 
was associated Vvith him. In December, 18GG, they were able to report 
the linishing of the Merrimack fishways, and the opening of the New 
Hampsliire section of the river by the' authorities of that State. The 
i>ow^ers of the commissioners were enlarged in 1807, a3]d they entered at 
once upon a general examination of the tishways, and commenced re- 
stocking the waters of the State. In June, 1808, a o^^cstion liaving 
arisen relative to the liability of the proprietors of the Holyoke dam for 
the constnietion of aiishway, an appropriation of twelve thousand dol- 
lars was made for sueli improvemeirt. The approjniations of the Massa- 
chusetts legislature in aid of lish culture for a single year have amounted 
to tliirty tliousand dollars. 

A recent communication from Theodore Lyman, president of the 
Sl'assacliusetts commission, reports the progieas of their oJiicial opera- 
tions, and announces their success in opening several rivers, especially 
the Merrimack. The Lawrence fishway over the high dam at that 
place has been a diliicult one, both froni its height and the necessity of 
great strength as a protection against ice. Its cost has exceeded eight 
thousand dollars, and while it carries the fish over in its present condition, 
some projected improvements will render it an undoubted success. The 
commission has stocked ponds with black bass, and bred salmon, trout, 
lake trout, fSalmo tomaj and land-locked salmon (8. Olovcri; J distrib- 
uted many millions of shad spawn, but lailed in elibrts to obtain that of 
the white fish, fOoregonus alba^J the Belgrade smelt, and the wall-eyed 
pike, f Lmio percaj 
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Labors of Commissioner Green, — ^Mr. Green, while awaiting legislativo 
aid for fisli culture in his own State^ has volunteered his seryicesin other 
sections. He gives the following account of his operations ; 

On the l]-th of May, 1808, 1 put four thousand shad-spawn, properly 
impregnated, into a hatching-box at Long Bridge, on the Potomac, the 
water being at a temperature. of sixty-lour degrees; on the 13th they 
showed signs of life, and I put in seventy thousand more. On the 14th 
the form of the fish was visible, and on the 17th they hatched- To draw 
public interest to the matter, I hatched some in a tumbler in the house 
of General Spiimer, at Washington, They left the egg eighty-four hours 
after impregnation. I hatched fifteen hundred in a salt-box, with a 
sieve bottom, in a room in the treasury building. Ou the 13th of May, 
I had also obtained a quantity of white-perch spawn. This is of a glu- 
tinous nature^ and sticks fast to brush, weeds, or grass, and can be 
readily transported in that condition. It batclied in about a week, with 
the temperature of the water at about sixty-two d(*greeft. In the Poto- 
mac tlie striped bass and herring spawn May 25, llie sturgeon May 20, 
and the cattish June 10. Frojn that river 1 proceeded to the James, 
and continued my endeavors to interest the liish(ainen in propagating 
shad. Then I returned to New York, stoi)i)ing on the Sus(iuehanna and 
the Delaware, the latter a niag^iihcent stream, where sluul culture might 
be carried to any extent, and which niiglit be lilled with iish. On June 
4, the fishermen were Taking up their nets at Carmansville, and along 
the lower part of the Hudson, as they were only catcliing tour or live 
fish a day. At Clifton I saw a shad with the t^paw^n running from it. 
On the 18tU I i>ut a quantity of spawn into a box at James J. MuUs's 
fishery, near Ooeyman's landing, and saw evidences of lite in thirty-six 
hours, with Avater at seventy-seven degrees. 1 had nuich trouble in 
getting spawners; they can be taken only at night. Both on the Hud- 
son and at Hoi yoke my experience was the same; during the day none 
were to bo had; from 7 p. m, to 12 p. m. we could take them in proper 
condition, but after 12 p, m. we could only take unripe fish. This leads 
me to think they deposit their spawn during the day. The steamboats 
wore troublesome, tiic waves that ibllowod them wasliing over my boxes 
and carrying away tlie wjiawn. I had to jocate my boxes behind the 
erections put in thei'iverto deepen tlie channels. Very few shad are 
to be found above Albany ; not one will be taken, on an average, at a 
hfaul, althongh thei'O ijre several other kinds of iltsh niorc abundant. 
There mu8t be an extremely .small number that run the gauntlet below 
successfully. After 1 had thoroughly examined the liudson, I jiro- 
ceeded to Holyoke, and continued the artificial ])ropagation of shad until 
I was stopped" by the hot weather. I instituted a series of experiments 
which show^ed conclusively that wiiile yhad will hatch witli water at a 
temperature of seventy-eight degrees, the eggs will all die when the 
temperature rises to eighty-two degrees. 

" In the full of this year (18GS) I commenced the artificial culture of 
white fish, I obtained a quantity of the spawn, and submitted it to 
various courses of treatment. My most successful plan was to man- 
age it as I do the ova of trout — to put it in my hatching-trou^iis, which 
are twenty-tbur feet long, with an inclijiation of three inches, and which 
are divided by bars across, two inches high. Gravel is laid in the com- 
partments one and a half inch deep, so that the depth of water is only 
half an inch. The eggs are lieavy, like those of trout, and sink jinstantly 
in water. In thirteen days the fish were visible in the egg by the aid 
of the microscope, and in twenty-one days they exhibited signs of life, 
the water standing at a temperature of forty-five degrees. They hatch 
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more rax)idly than trout^ and in those whicli I have with me the lisli are 
plainly visible to the naked eye. Most of those have been kept in wot 
moss^ in which their development has progressed, although more slowly 
than when in their proper element. I only stripped five or six females^ 
and obtained some two hundred thousand eggs^ as they contain abouL 
ten thousand eggs to the pound of their weight. These were placed in 
damp moss as soon as impregnated, and carried in a buggy over country 
roads seven miles, then by railroad twenty-five miles the same day. 
They are now doing well, and bid fair to hatch as large a percentage as 
could be expected with a first experiments^ 

The Pennsylvania Commission reports a catch of 20,000 shad within 
a distance of fifty miles above Columbia, as the immediate insult of 
building the fishway at that place. The dam, which is ten feet high, 
was cut away to three feet at the point surmounted, and an incline of 
forty-five feet was constructed to overcome an elevation of three feet. 
Bams above, the owners of which are awaiting the adjudication of courts 
as to their liability for the erection of fishways, shut out these fish from 
three hundred miles of rivers above. 

The Connecticut commissioners are co-operating ^dth those of the States 
lying northward, and awaiting the erection of the fishways at Holyoke 
and Turner's Falls. They have issued two or three interesting repoi^ts. 

The State of Massachusetts has expended, during the last year, $4,000 
in the artificial hatching of shad, at Holyoke, on the Connecticut, Sev- 
eral thousands of salmon were hatched for the Massachusetts commis- 
sioners, at Meredith Village, iTew Hampshire. Black bass have been 
introduced into several ponds, and spawn of the land-locked salmon lias 
been procured for ai^tificial hatching. The lake trout, smelt, and other 
useful fishes are about to be introduced. 

Since the enactment of laws in New Hampshire for the protection and 
fostering of this interest, salmon have been hatched for the Merrimaclc 
and Connecticut rivers, the lake trout of lake Winnipiseogee have 
greatly increased, and black bass have been introduced into Sunapee, 
Massabesic, Pennacook, and Enfield lakes. Fishways have been built 
at Manchester, Laconia, Franldin, Sandbornton Bridge, and other 
places. The cost of the last years' operations was scarcely $1,500, and 
$4^000 placad at the disposal of the commissioners for ex]>ensive and 
burdensome fishways was not required, individuals promptly complying 
with legal requisitions, 

Mr, C. G. Atkins, one of tlie Maine commissioners, writes that begin- 
ings have been made in artificial propagation of shad, and land-locked 
salmon in Maine, At Manchester, three thousand of the latter were 
hatched under his direction, as a preliminary experiment, and three 
thousand brook trout. Another experimental establishment at Alna 
was conducted successfully by Mr. David C. Pottle. 

Dr. W. VV. Fletcher, of Concord, New Hampshire, and Eov. Living- 
ston Stone^ of Charlestown, in the same State, have been engaged suc- 
cessfully in obtaining ova of the salmon from Ifew Brunswick, for prop- 
agation, under the direction of State officials. 

EXPEEIMBNTS OE INDIVIBUALf^. 

Trout %oorl:s at WcU Bloomjield^ Xeiv Yor/c.— Stephen C, Ainsworth^ 
who may be called the pioneer of pisciculture in tliis country, has been 
nine years experimenting in hatching and rearing fish, espdeiiUly trout. 
He writes concerning his works: ^'The spring which I have is very 
smallj only filling a half -inch tube ; consequently my experiments have 
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Deen on a small scale as to number of trout and spavrn. In the fall of 
1866 I took twenty -one thousand spaw, and hatched twenty thousand 
Wishes, Some of them died soon after they began to eat, owing to inauf- 
iicient water. The remainder I put into neighboring ponds and brooks. 
In 18G7 I took twenty -five thousand spawn, and sold all but two thou^ 
sand. All hatched but fifte-enj they are now (July 29, 18G8,) from one 
and a half to four inches long, very fat, and as tame as kittens, 1 
hatched sixty thousand one year with this one-half inch of water, but> 
disposed of most of them soon after, I Jiave hatched one hundred und 
ninety -nine out of two hundred spawn taken from a trout, but to hatch 
ninety to ninety-five per cent, of all spawn taken is first-rate luck ; and 
to grow ninety i)er cent, of these is doing well, although I do not think 
I lost one per cent, of those I hatched last spring. From my experience 
I am satisfied that one inch of water from fort^^-eight to fifty -two de- 
grees, with proper care and flxtm'cs, will hatch a hundred thousand 
trout, and grow in good health sixty thousand one year. 

^^Four years since 1 put a few trout just hatched into a spring pond in 
this vicinity. Last summer some were caught that weighed two pounds 
eiich. This demonstrates how rapidly they will grow in deep, cold 
water, with amj)le room, and abundant natural food. 

"We have now several hundred trout ponds in this State that have 
been in operation from one to six years, artificially built, and stocked 
with this speckled tribe. From all these experiments we can safely say- 
that the artificial propagation and cultivation of brook trout in this 
country is a settled and jiermanent fact. From these statements it is 
manifest that any person in possession of a spring producing a supply 
of water through the year of from one inch to one hundred square 
inches of pure water may grow, with right appurtenances and requisite 
knowledge and care, from six thousand to six hundred thousand trout in 
one year, worth, at present prices for stocking ponds and streards, a 
hundred dollars per thousand, or, five hundred to fifty thousand to weigh 
a pound each, worth one dollar per pound- 

" 1 have grown fifteen hundred to weigh half a pound to three pounds 
each, with only a half-inch flow of water, though I am sony to say that 
I lost about a hundred during this long, dry, heated term, and about a 
thousand four years ago, weighing twenty-five hundred poimds in all. 
With a good spring of one halt-inch of water, one may raise all the 
trout he needs for his fcible, with trifling expense. A dam may be 
. pushed across any spring brook, with a screen to prevent the fish firom 
running over the dam; and by graveling the stream well above the 
pond, hirge numbers may be grown natm^ally every year." 

Seth Green's trottt stream and poni^\— The most noted trout-breeding 
cnter])rise is that of Seth Green, in Caledonia, Livingston County. The 
sit6 of a mill stream of sj)ring water was purchased a few years since 
for two thousand dollars, and ponds improvised by creating di%isions in 
the old forebay" and racew^ay. When his operations in artificial prop- 
agation had fairly commenced, he accepted a i>roposition for six thou- 
sand dollars for a half interest m the works. Ponds, races, hatching- 
houses, and hatching-boxes were subsequently constructed, and the 
works extended. The profits of ti^out propagation, under favorable cii'- 
cumstances, may be seen in the reported net results of this enterprise : 
One thousand dollars m I8G6 5 five thousand dollars in 1867, and ten 
thousand dollars in 1868. . 

Mr. Ahisworth, writmg to this Department in July, 1868, states 
that Mr, Green hatched, artificially, one hundred and eighty thousand 
trout in 1865; three hundred thousand in 1866; six hundred thousand 
iir lSr>7; thnt in 1868 ho sold three hundred to four hundred thousand 
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spawn for Btockiiig ponds and streamSj and hatched four hundred thou- 
sand small fry. The stream is a mile long, averagiRg four rods wide^ and 
from two to six feet in depth^ affording eighty barrels of water per sec- 
ond , ranging in* temperature, through the year, from forty -three to fifty- 
eight degrees. The water in the spring is at forty-eight degrees. He 
had in the summer of 1868 nine thousand parent trout, weighing from 
two to four pounds each, in one pond, seventy-five by thirteen feet, and 
five feet deep. This pond is supplied by a stream that clianges the 
water ev^iy minute. Another pond forty feet square had twenty thou- 
sand smaller trout, Aveighing from one to two pounds oacli. The water 
is so clear that all are distinctly visible. Mr. Ainsworth deems the sup- 
ply of water sufficient to grow millions of trout to perfection. 

The Troutdale establishment. — ^^Thc fish farm of Dr. J. H. Slack, of 
Troutdale, near Bloomsbury, l^ew Jersey, has ample and well-arranged 
apparatus for lish-hatching. It is located in the Muskametkony Valley, 
in Warren Comity, sixty-four miles northwest from Kew York City. 
The works " cover about two acres, and are sui>plied by a stream of 
clear spring water flowing continually at the rate of a thousand gallons 
per minute. Summer and Avinter the water reaches the hatching-house 
at a uniform temperature of about fifty degrees Fahrenheit. The i)onds 
contain, (June, 1868,) beside an ample stock of small fry, about seven 
hundred adult trout, some of them of three pounds weight. The ponds 
are three in number, the one nearest the hat chin g-liousei)rei>ared for the 
reception of twenty thousand young trout hatched during the winter; the 
next assigned to tbe use of larger specimens not exceeding eight inches 
in length ; the third occupied by the full-grown or well-developed trout. 

The bottoms of the ponds are of clay, upon which largo stones have 
been placed to enable the fish to free themsehx\s from parasites, animal 
or vegetable, vrhich cause great debility and mortality, unless by fric- 
tion the trout can obtain s]")eedy riddance from the troubleson^ie visitors. 
Large floats, made l\ast to tlic banks by wires, afford a gratefiil and ne- 
cessary sliade. The bottoms of the races are covered with small stones 
and a layer of fine gravel, and the sides are slated to prevent crumbling 
of the banks. 

The accompanying illustrations represent the Troutdale fish-ponds and 
hatching house. Dr, Slack regards pisciculture as no longer an experi^ 
ment, but as a pursuit quite as certain as agricultuie, and at i)resent much 
more profitabl e. He describes the process of taki u g and ha tchin g the eggs* 
The spawning season, commencing about the middle of October, was indi- 
cated by the changing of the bright tints of the female to a sombre hue, 
the anterior projection of the lower jav/, the distension of her abdomen 
by the ova, and uneasy mo>'ements in seeking suitable gravel beds for the 
deposition of th.e spawn. On October 30, fishes were seen in the race 
busilyengaged in forming their nests, by removing the fine gravel from a 
circle a foot in diameter. Specimens were then taken, and the ova ex- 
pressed and lertilii^cd in the usrial manner. He proceeds: 

After being thus secured the eggs were taken to the ha tchin g^house, 
which had been made ready for their reception in the foilowiug manner: 
The hatching- trough had been filled to the dei>th of two inches, with fine 
gravel, carefully boiled to destroy the eggs of any insects which might 
have been present ; over this a gentle stream of water from the spring, 
filtered througli four screens of line flannel, was conducted. Upon the 
gravel tlie eggs vrere placed, the greatest care being taken to avoid any 
sudden jar, as tlie recently iinpregTiated egg requires the most gentle 
hahdhng lest suddenly acquired life be as suduenly extinguished. After 
resting on their new location for a few minutes they were evenly spread 
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orer the bottoms of tlie trouglis by means of a fine featlier. During the 
entire process the eggs had not for an instant been exposed to the 
atmospliere. 

This process of impregnating and depositing in the hatching-hotise 
^vas repeated semi-daily until January 12, 1868, during which period 
about seventy-five thousand eggs were taken. Experience shows that 
ixom a trout of one pound about one thousand eggs is the areragc yield 5 
but owing to causes entirely beyond the control of the proprietor, only 
twenty thousand hatched. The dead eggs were removed daily, being 
readily distinguished by turning snow-white; thase still retaining their 
vitality resembled small pearls, being translucent and slightly clouded. 
The first young appeared December 10, forty days after the impregna- 
tion of the eggs.'' 

Fish'hreeding toorlcs at Meredith Village^ New, HampsUre. — The trout 
aind salmon nurseries and general fish-breeding works of Hoyt & Eobin- 
son, at Meredith VillagCj New Hampshire, present a good example of 
what may be done in pisciculture with a small but constant stream of 
uniformly cold water, in a location properly situated. The spring sup- 
plying the w^ater gushes in a bold stream from the base of a sharp de- 
clivity at the head of a narrow ravine, and is the source of a well-known 
trout brook, less than a mile in length, discharging into Lake Winni- 
piseogee- 

The ponds are so small and yet so populous with thousands of trout 
and salmon J that they may well serve to illustrate the wonderful facility 
with w^hich these fish may be reared, in suitable water, with some at- 
tention and feeding. The accompanying wood-cut shows the relative 
si^e and f bjm of the ravine itself, the ponds, raceway, &c. The first pond, 
about the size of a city house-lot, twenty -three by one hundred feet, 
contmns thousands of trout from one to two years old, which, as seen by 
the WTiter, sporting in water so clear that every one was visible, and 
crowding one another in their graceful and constant movements, pre- 
sented a scene of natural grace and beauty rarely equalled. 

The temperature of the water is forty-eight degrees in summer, and 
forty-five degrees in winter, and the uniformity of temperature is no less 
remarkable than the purity of the water. 

The lowest of the three ponds, which is the largest and deepest, is 
occupied by the fish of three or four years, weighing from one to three 
pounds. At a recent inspection, a small dii)-net, at a single vsweep, 
while the speckled beauties were competing for an. award of minced 
liver, was seen to rise half filled with a struggling mass of well- grown 
trout* From this pondaflshway (as shown in the illustration) leads to 
the brook below, by whi<ih niany wild trout ascend and fall into a box, 
from which thoy are taken and added to the general stock. 

Just below the hatching-house, between the first and second i>onds, a 
raceway is adapted to the usc^ of a fish nursery, and Mr. liobinson has 
contrived a teeding aiiparatus which consists of a box, or miniature race- 
way, in the bottom of which slits of three or ibur inches in length are 
cut obliquely through at intervals of a few feet; and through these 
aperture»s the food is distributed by a gentle stream of water which 
is kept constantly flowing through the box. It is curious to observe the 
young fry, as they frequent the space beneath these apertures, and seize 
iipon, every atom of food which ftills into the water; even cleaning away 
the sand and gravel which covers the bottom of the raceway in their 
competition, in which they imitate the greed and voracity of i)igs fced^ 
ing at a common trough. 

Another feature of their establishment is the prepara;tion of arti ficial 
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spawi]iii<? bods, hi wfaiob tlie trout may deposit their ova natnrallj^. 
They consist of a series of screens^ the lower one with very fine meshes, 
the vrppor witli coarser ones covered with clean gravel or small stones. 
Upon the latter the parent fish make their nests in the spawning season, 
the female expressing the ova, and the male throwing the milt, jnst 
as they are accustomed to work in the natural stream ; and the fertilized 
spawn, falling through the first screen, rests securely upon the second or 
lower, which is remove<l to the liatching-house to be watched and waited 
upon until the hour of hatclnng aiTives. 

Ill 18G7 there were liatched here, 10,000 broolc trout, 40,000 lake 
trout, and 5,000 salmon; in 186S, (hatched or eggs sold,) 100,000 
brook trout and 40,000 sahiion. There are now 20,000 breeding trout 
in the ponds, from' which 1,000,000 small fry are expected another 
season. 

Troict hreedinfj at Nashua^ i^ew IlmnpshivG. — An experiment in the ar- 
tificial propagation of the trout was undertaken in 18G7, by Messrs. 
George Stark, Edward Spaiildiug, Charles Williams, and O, IT. Phillips. 
in the interest of practical pisciculture, and with the hope of cheapening 
a desirable luxury. The location is peculiar. A marshy area of three 
or four acres*is nearly surrounded by an ampitheatre of high hills, from 
the base of which issue numerous springs of clear cold water, which 
varies little in temperature during the year, itnd less, perhaps, in quan- 
tity of water discharged ui different seasons. These springs, uniting, 
form a brook of suflicient ^''olumc to support natm^ally a goodly num- 
ber of the finny inhabitantwS, and a decided reputation as a trout stream, 
though it is little more than half a mile from its hundred heads to its 
single mouth, where it embouches into the Jfashua, 

A dam, three or four feet in height, was thrown across the ravine, and 
a pond of an acre and a half obtained, five or six feet deep at points of 
least elevation, but quite shallow in a large portion of its area, and inter- 
spersed with growing trees and shrubs and ferns and other forms of 
vegetation. So equable is the temperature of the water that there 
is noted a difference of only eight degrees j fifty degrees beiiig the 
record in summer and forty -two degrees in winter. In this pond were 
placed five hundred trout; a hatching-house was erected jnst below, and 
ten thousand eggs were procured Ixom Seth Green, and placed' in the 
hatching-boxes ibr the first experiment in November, 1867. The w^ater, 
before entering the boxes, was filtered through six flannel strainers, 
(which were washed nearly every day,) and every foreign substance 
and every decaying egg was removed. The result was successful 
beyond the expectation of the amatem^ fish-hatchers. In March, nine 
thousand small fry appeared, or ninety per cent, from ova brought more 
thnn four hundred miles. 

While the eggs were being placed in the hatching-boxes, the full-grown 
troutin the pond above were seeking suitable spawning beds in shoal 
water in which they deposited their eggs, which were duly fertilized 
and left to hatch naturally. Early in the season large numbers were 
observed just from the egg, brisk and vigorous, the yolk sac unabsorbed, 
and grov^ing to two or three inches in length by the following August, 
The older trout, fed two or three times a week with freshliver, appeared 
to liave doubled in weight during the year. 

The experiment warranted larger resources, and in 1868 a more spa- 
cious house was built, capable of hatching one hundred thousand in a 
single season. Small tanks or ponds adjacent to the hatching-house are 
excavated for rearing the small fry, or for keeping the spawners while 
ripening, by digging away a foot or two of bog earth at the base of the 
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hillSj exposing a bed of fine gray sand,inwliicli living sj^rings bubble up 
continually, and fill the excavation with clear cool water. 

It is proposed to increase the height ot the dam five or sis feet, and 
obtain a i^ond of three or foiu'. acres. Another pond,.below the hatcliiug- 
' house is also filled vrith trout. When the full capacity of the works is 
(mployed, it is believed that some hundreds of thousands of the beauti- 
ful Sahno fonUnalk may be sporting together within their waters. 

Cold Spring trout works at Charlcstown^ Heio Hampshire. — Ee.v. 
i Livingstone Stone has animsery of brook trout at Charlestown, near the 
Connecticut, where he has also been experimenting with salmon. He 
received n- portion of the seventy thousand eggs obtained ironi the liliri- 
michl, in New Brunswick, a year ago, the renrainder going to the hatch- 
ing-boxes of J. S. Robinson, of Meredith Village, to^Ya^d the restocking 
of 1 he Merrimack Biver. Mr. Stone has since obtained, after encoun- 
tering opposition and hinderance from the authorities of New Brans- 
^ricki two hundred and fifty thousand eggs from forty salmon, half of 
which were left, by stipulation, to be hatched in their native stream, and 
half were distributed among the piscicultuiists of Massachusetts and 
New Hampshire, for the stocking of the Connecticut, Merrirpack, Salmon 
Falls, and other rivers of these States, The parent sahnon weighed 
from ten to thirty pounds. The largest number of eggs taken from a 
sijigle fish v;as estimated at twenty thousand: the eggs i)aeked in 
l)askets of wet moss, and conveyed one hundred and twenty miles on 
sleds, three hundred and twenty'by rail, and two hundred ancl eighty by 
Avater. At Cold Spring there are about one hundred and fifty thousand 
trout hatched, (one hundred and sixty thousand eggs,) and uu extensive 
salmon nursery is in iuU operation. 

Long Inland trout poruls. — Experimental nnd initiatory practice in 
trout-rearing is becoming common upon Long Island. An investment 
of three huiidred thousand dollars, as is reported, has already been 
made. Returns have of course been light as yet, except in the sale of 
eggs and young fish. 

A few of these improvements may be mentioned. The Sportsmftn's 
Club consists of one hundred members j entrance fee, five hundred dol- 
lars; yetxrly dues, twenty dollars. Its property, (at Islip,) sixty to seventy 
acreSj'^with natural streams, improved by art, exceeds fifty thousand 
dollars in value, and is yearly increasing in pecuni.ary and piscatory 
value. It is at Bmithtown, on the north vside of the island. 

The Stump Pond,'^ owned by Phillips & V^ales, is fished by the Wal- 
ton Olub.'^ Tiie pro])erty covers two hundred acres. Perch and other 
intniders reduce the value of the property as a trout preserve. 

JSfear this property is one of the best improvements on Long Island; 
Maitland's Pond, costing thirty thousand dollars, including forty acres of 
land. A 90Stly lesson in fish-culture was taken by the proprietor, in 
failing at first to drain oti the stream and expel the bnrrowing pike and 
eels, vs^hich fed to satiety upon the yoiing trout, and to remove the nuid 
and slime of the bottom. 

A fine stream, ten miles west of that of the Sportsman's Club, owned 
by Btillingworth and Johnson, has been improved, and is valued, with 
two hundred acres of land, at thirty thousand dollars. 

At South Oysterbay is a fine trout pond, the ])roperty of Timothy 
Carman, valued at fifteen tiiousand dollars. The most approved methods 
of practicf^l pisciculture have been adopted hi fitting up a preserve upon 
the property of August Belmont, as also upon the Phelps property, and 
a dozen or 'more oths^r improvements, valued at five to ten tlunisand 
ilollnr.s Q[ii% have been made between Jamaica and Mip. 
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A vein' complete establisliment is that of Mr, Fiu:mau, at Mat^pctli. 
The stream, passing through a marshy tract^ ^yaB siuail and trluggishj 
an<l tbe experiinent of extending it in curves like the ictccr fi Uirough' 
a coiu\:>o of half a mile Vvas deemed a. doubtful one; but pure ^^xjhngs 
canu^ bubbling up Yrom the sand below the- excavated earth ; the bottom 
w as covered Avith vrashcd gravel and pebblcSj and the mk\'> lined to pre- 
vent the Avayliing in of mud. A dam shuts off the surface water, and 
the ini])rovenients of pondy, spaAvning groundSj and uiu\s(?ri(»o ju\- very 
extensive and complete. 

Success/id cxperimonis m loivcr laiUudcs. — The black ba;^.^, {Orijden fas- 
ciaius,) ranking little below the brook trout aiH a game ILsIi, jind sur- 
passed by few species in quality and flavor, was a few yciirs since un- 
known in the rotomac, but ia now tbund in xnoderiite abundance in tlie 
markets of Washington, Two sportsmen ha^ c kilh^d in a low hours of 
a wsununer day, a short distance above this city, vrith tbe red ibis ily, 
eighty pounds of this fine fish. It is said that these waters vrere sup- 
plied with black bass as a result of the introduction of a 'dozen or more, 
which had been brought Irom the West in a locomotive tank, by a Mr. 
Stabler, and thrown into the Potomac at Cumberland, Maryland, The 
increase in this river has been rapid, and is indicative of what may be 
accomplished in stocking eastern rivers with new species of fish, as well 
as reijk^nishing them with old kinds, 

Tlie facility with which the brook trout aiu be propagated in situa- 
tions having a constant supply of spring water is well illustrated by an 
ex])eriment made in Pennsylvania, and repoi^ted hy the editor of the 
Turf, Fiekl, aiul Farm, in which twelve hundred trout, weighing one- 
fourth of a pound each, were bred in a large horse trough at a country 
tavern and i'ed upon otfal from the kitchen aiul curds from the dairy. 

In the States Avest of the Alleghanies less attention has been given to 
the subject, the population of that great section not haying crowded 
upon subsisteiice as yet, and the lakes and rivers not yet giving signs 
of exhaustion. Here and there a gentleman has a small trout preserve 
upon his own premises, as a matter of taste and luxmy. 

A few cases of more extensive effort are reported. A Mr. James 
Campbell, of Washington County, Indiana, has four trout ponds, in which 
he has, as is claimed, ten thousand fine speckled trout weighing a pound 
each. 

OYSTEE CULTUBB, 

The culture of oysters in this country, though mainly conSned to their 
planting and fattening in sheltered beds, somewhat similar to the French 
claires^^QY fattening beds, is destined to be greatly extended, especially 
in the direction of breeding them by artificial aids and appliances. The 
eflbrts of ostreoculturists may be stimulated by a view of this branch of 
French industry, condensed from the London Technologist : 

The very latest novelty in French oyster culture is the introduction by 
Mile. Sarah Felix, the sister of the late Madame Eachel, of the Ameri- 
can horse-shoe oyster. This lady is an enthusiastic ostreoculturist, and 
she has a suite of parks near Havre, which are said to be v^ery profitable. 
Many of Mile. Felix's countrymen have of late years taken to oyster 
farming, and in a short time the foreshores of France will be crowded 
with oyster-beds, when obo of the greatest industries of that country will 
assuredly be the breeding and fattening of that popular shell-fish. The 
expense of rearing oysters is so trifling, and the returns so large, that 
thousands of the seafaring people have gone into the business, and many 
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of tlie inland vmc-gro\Yers and general fiirmors liavo removed to tlie coast 
in order to try their luck at this new industry. There is a great demand 
for the oyster in all parts of France^ and as the nvollask may be kept out 
of the water for a ibw days without any hanu, or can bo kept in tanks 
and be artificially fed till such time as it is wanted for table purposes, a 
number of fishermeUj who could not lind an outlet for either their round 
or flat fish in consequence of the rapid transit re.quircd to insure their 
fish being fresh on arrival at the market, liavi^, within a year or two, taken 
to the rearing? and fattening of oysters. TJicre are few places now on 
the shores of France where oyster cultures is not carried on in some of its 
varied phases. I'here are either vimerH for kce])hig liiem ali\'c till called 
for; parks for breeding them in; claires for fattening thcni^ or pits for 
grecniug them. And the French government^ with a view to i)romote 
so laudable an industry, has establisli^Ml model beds on various parts of 
the coast, in order to teach practically the art of oyster farming. As 
vfcll as being useful in a commercial sense, th(*s(^ model beds have been 
of great use to-M. Ooste and other Fren(3h njituraJists, by allowing them 
to determine the exact age at which the oyster becomes reproductive, ^ 
without which knowledge no animal, sea or land, can be profitably bred. 
The French park system also admits of the proper study of the spat 
mystery, which is now attracting the gravest attention of all interCxSted 
in the natural and economic history of the oyster. AvS an example ox 
the spat difficulty, it may be mentioned^ that while in the basin of Arca- 
chon, the spat has never been known to fail, yet around the lie de E6 
the lall for these some years back has been very inteniiittent, as it has 
also been on the English beds. In the sheltered basin of Arcachdn the 
pleiititul spatting may be accounted lor on the principle that the spat 
has nowhere else to go— it must fall witlnn the basin. In an* open ex- 
panse of sea it is different; the spat may be carried away to great dis- 
tances by tidal iiituences, or a sharp breeze u])on the water may waft 
the oyster seed away for many a long mile. Every bed has its own time 
ibr spatting; thus, one division of the li€ beds may be spatting on a fine 
warm day, when the sea is like glass, so that the si)at cannot fail to fall; 
while on another portion c)f the island the spat may fall on a windy day, 
and be thus left to the tender mercy of a fiercely receding tide, and so 
be lost, or fall, mayhap^ on inaccessible rocks, a long way from the shore. 
On the Isle of Gleron, which supplies tlie green oyster breeders of Ma- 
rennes with such large quantities, it is quite certain that iu, the course 
of the summer a friendly wave will waft large quantities of spat into 
the artificial parks^ when it is known that the oysters in these parks 
have not spawned. 

The difierence between French and English oyster farming is not 
much, but the little that there is, is of great importance in the economy 
of an oyster farm. The endeavor of the Fi^ench is to obtain spat or 
brood without purchase. Hitherto this has not been the case in Eng- 
land ; the dredgemen are but too willing to pay for brood when it can 
be obtained, but of late years, in consequence of a paucity of spat, it has 
become scarce and ill to get. The new oyster farms which have been 
laid down iu England of late years are all upon the French plan, and 
already we arc hearing of their success, spat having fallen upon some of 
them in great plqnty. In the Firth of Forth oyster beds, no pains are 
taken to protect the oyster; the grounds are never overhaiiled or 
"worked;^ the brood is sold by the hogshead to all and sundry who will 
come and buy it; the result, as may be expected, is that iu X^dinburgh 
oysters are scarce, small in size, and dear. While the men of Whitstable 
have become rich by their thrift, the men of Newhaven have become 



340 



AOEICULTUEAL REPORT 



poor from consenting to tbe spoliation of thek oyster beds, ^vliich arc- 
naturally tbe fmest in tlio world. Tliey bave at length Icilled tlio. i^'oof^e 
for the sake of tljo olden eg:g. 

Any attempt to iind out tlie figures pertaining to the annual oyster 
comnierco of France is generally abortive, No one knows exactly vrhat 
these figures are, but^ of course^ every man forms his own opinion. An 
oyster merchant of Kocbelle, doing business with the growers of the 
adjacent islands of Oleron and He, will say £250,000 per annum, ^vlule 
a IJordeaux skipper, with large ideas, will give figures representing four 
times that sum. It is miqnestionable that there is an inunense oyster 
business done in France. Paris alone requires at present a daily sup})ly 
that, in the course of the season, is said to amount to a hundred miliioni>, 
a]id the large provincial to\TOs all consume in propoinion. Countless 
numbers are, besides, exported, cured-;, prepared, and pickled. Oilicial 
iigTires state that in 18G2 the three factors appointed by the government 
for the sale of oysters hi the grand market disposed of G7,83(>,900, being 
an increase of twelve and a half millions on the preceding year. We are 
constantly coming across paragraphs in the provincial uewspa])ers of 
Prance about tlie oyster trade. Lately the I^hare de hi Manche told us 
that Paris now requires ten times as many oysters as in 1850, and that 
tlioy arc now double the pricey farther, that six thousand vromcn get a 
living dur-ing the oyster sehson in opening oysters alone. The same 
paper also gave us the astonislnng intelligence that huUres de la Manche ^ 
were the most esteemed in Paris j that the green oysters of i\larennes arc 
not now in demand, except for exportation, and that the Ostcnd pitted 
oysters had taken tlieir place. It is certain that Ost<md farni^shes to 
Paris about three million oysters ]>er annuia ; thoL^e are oiiicial iigures to 
that etiect. , There has been alf;o i)nblished a cluster of reliable Iigures 
about the oyster grounds of Arcachon, in which it is stated that the 
oyster grouilds of the basin^, including tlie royal ])arks on either side of 
tiie bajik of La Ilillon, occupy vspace to the extent of twelve himdred 
acres. A stock of over two niillions of breeding oysters was laid down 
in the royal grounds, and there yielded an enormous amount of s])at. A 
portion of tlie two millions, viz., five hundred thousand, laid down in 
1803, is said to luxve yielded young to the extent of seven millions! If 
this statement be correct as to a fortieth part of the mother stopk, what 
would the total yield be ? It would, in fact, be too enormous for iigures 
to express it. 

Everybody has heard about tlie immense fecundity of the oyster, and 
to yield such supplies as are indicated by the above iigures tlie animal 
\w\x\iX require to be very prolific. The w-riter has seen a little branch, 
taken from an artificial bed, which contained a few tliousands, and he 
has seen many common tiles with hundreds of oysters on each. The 
Whitstable of France is on the Ilede R6, where maybe seen a few thou- 
sand oyster parc?^ and also a few lumdred daircs^ or lattening ponds, luid 
hundreds of thousands of oysters in all stages of growth, from the size 
of a pin's head to a crown piece. One of the many difficulties which the 
French oyster- growers have had to solve is the construction of a proper 
medium tor the reception of the spat Every kind of material has been 
^tried — branches of trees, logs of wood, fi'agments of rock, and now tiles 
made of clay are being extensively used, and with the gTeatest possible 
success. At Arcachou a hive of an ingenious kind, that is, a suite of 
small boxes filled with gravel, and contained in a larger box, was tried, 
and was fouixi to suit very well. The best of all bottoms couid be con- 
structed in the parc-^ by the filling into them of the nuiucrous vslicll mid- 
dens that are lu \)v i'onnd in some of the fishing places. The formation 




OYSTER HOUSES. 



HliiOENT PROGKESS JN FISH CUiyrUUE. 34J 

of now ]}ares aud dcdres still goes on at the Frencli seaboard, new con- 
cessions of ground for tliat purpose beiufj frequently rnadej and a tour 
to most of tlio tishing places gives the idea of the future Avealth to be 
obtained 'from this source, more especially when the natural and eco- 
uomic history of the oyster comes to be more thorougJily l^nown. 
We are indebted to W. (1 Lodge, of Delaware, for lacts concerning 

OYSa^EItS OP Tim OIIESArEAKi: — TIIEIK PllOPAOATlON AKl) CJULTIIBE. 

Oyf^sters are Ibund in most of tlie saline waters of the ^rorld, vrhcre 
tides flo^Y and ebb, except in the extremes of temperature^ but they 
attain a condition of perfection, as regards size and quality^ only in the 
waters of temperate and semi-trox^ical climates. 

Natural beds of oysters exist in moderately deep vmtei', genei'ally 
from seven to thirty feet, according to the climate^ the character of the 
bottom, and other conditions favorable or otherwise for breeding, 
ami the growth and preservation of the young. They are located near 
the coast, at the mouths of rivers, or in the semi-fresh waters of the 
bays, IS'atural beds exist in isolated patches or clusters of iudeliuite 
extent and varied thickness. Those on the coast are found in indenta- 
tions or sheltered localities, as the exposed portions of the ocean are 
subject to such agitations from violent >vinds, that the sand or mud of 
the bottoms is disturbed to such a degree as sometimes to cover tlu^ 
oysters. This is destructive to the young, and even old and perfectly 
grown oysters will eventually perish when covered by sand or mud. 
The more tranquil tlie water, other things being equal, the more i>rolilK* 
and flourishing the beds. 

Oysters^ as regards both growth and quality, are influenced by the 
condition of the wnter in wdiich they exist. Those on the Atlantic 
coast-, in the unmitigated salt of the ocean waters, arc small and too 
salt for use, while in the neighboring bays and at the mouths of the 
rivers, where the out-going fresh water mingles with that of the sea, the 
oyster attains its greatest size and best flavor. 

Tlie Chesapeake .Bay and its tributaries aftbrd the most fVi\''ora.ble 
conditions for the mitural gTowtli of the oyster, as well as all needful 
facilities for its artificial i)ropagation and culture. Located in tlie 
proper temperature, its bottoms of sand and rock, its abundant produce 
of sea-moss as a home and breeding place, its waters tempered in degrees 
of saltness to suit all varieties, and its numerous fresh- water stareams, 
bringing down in their floods a continuous supply of food and other 
requirements, render the bay superior, in its oyster gTOunds, to any 
body of water on this continent or perhaps in the world. 

From Kent Island, within twenty-five miles of Baltimore, to Cape 
Henry, a distance of one hundred and forty miles, the bottom of the 
"bay is, with sliglit exceptions, a continuous oyster bed. All the fresh- 
water streams tfiat empty into the bay within the • above-named limits 
are stocked, either natm'ally or artificially, with oysters, as far mj 
toward their sources as the influence of the salt water extends. 

Area of the oyster heds.—The area of the oyster beds of the Chesa- 
peake and its tributaries may be safely estimated- at three thousand 
square miles. There is, however, great inequality in the quantity of 
bivalves scattered over the bottoms. In some places they are so few 
as to render fishing for them unremunerative, though such are excep- 
tions rather than the general rule; w^hile, in other portions of the bay, 
they increase so rapidly, that many perish iTom the weight by suffoca- 
tion or for want of food. 
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The oyster business. — Some idea of the magnitude bf tlie oyster busi- 
ness of tlie Chesapeake may be obtained from tlie reports of the oys- 
ter commission J created by the State of Virginia and of Maryland. 

The bay is divided into two departments, and each has its proper 
police regulations. The Baltimore department, which includes less than 
one-half the oyster fisheries, reports an annual average of eleven million 
bushels, taken in the legitimate way of dredging and tonging. The 
reports of both departments aggi egate fi^om twenty million to twenty-five 
million bushels, which are only an approximation to the quantity actually 
taken. This report does not include the oysters taken from private 
beds or plantations^ owned by the residents on the islands and the shores 
of the bay and rivers, who do not regularly engage in the trade, but 
cultivate them for their own uses; nor the numbers taken by the half- 
piratical ^^pongys,^^ canoes, (Fig. 3,) and other small craft that contin- 
ually depredate upon the beds without the required license. 

In the city of Baltimore seventy houses are engaged in the oyster 
business, mostly in canning for exportation, whUe at various points in 
the bay are estabhshments (Fig. 1) that employ from fifty to four hundred 
hands each, during the season, in opening and canning, (Fig. 2.) 

By the official reports there are fifteen tliousand persons engaged in 
the business of oyster fishing, (Fig- 4,) and a fleet of one thousand seven 
hundred vessels of fifty tons burden, and over three thousand smaEer 
crafts, are duly licensed for thctrade. 

Besides the regular transactions that come under the cognizance of 
the commission, there are numbers of men and vessels employed in 
procuring " plants from various places abroad for the artificial beds, and 
there is a population of 20,000 persons, on the islands and mainland, 
with whom oysters form an article of general consumption throughout 
the season. 

Oyster fishing.— The implements used in oyster fishing are few and simple 
in construction. They are the dredge, the tongs, and the fork (Fig. 5.) 
The dredge is used on the natural beds, in deep water. It is an iron net 
set in pear-shaped iron frames, and famished with teeth so arranged as 
to tear the oysters from the beds, and gather them into the net as it is 
drawn over the bottom by the vessel, to which it is attached by means 
of a long rope. It weighs about one hundred and fifty pounds, and is 
drawn on board the vessel by a windlass arranged for the purpose. It 
is designed to hold about three bushels, though it is rarely filled with 
marketable oysters at one ^^haul.^^ When one-fourth of the contents 
is good oysters, the ^^hauP^ is considered a good one. The remaining 
empty shells are cast back into the water. The tongs are composed of 
two iron rakes ai"tached to lohg woodiBn poles, with an axle set near 
the rakes. The fisher leans over the side of his boat, and handles this 
tool with ease in water from two to eight feet deep (Fig, 4.) It is used^ 
chiefly on planted beds. The fork is composed of ten or twelve tines, ' 
or prongS; set near one another, and fixed to a long, stout handle. It is 
used for fishing in shallow water, on beds where oysters are entatngled 
in sea- moss, and the fisher generally wades in the water in order to 
manage it easily. 

TJie plants and planting groiinds. — The plants are gathered in the 
months of August, September, and October, chiefly along the Atlantic 
coast, particularly on the coast of the Carolinas, where exist prolific 
beds of oysters too salt for general use. In their native beds these 
oysters do not att^iin any considerable si^^e, but transported into the 
semi-fresh waters of the Chesapeake, they grow rapidly, fatten, and 
become more fresh and consequently edible. The plants measure from 



Plate XV. 



Tlf.3. 




Oyiitcr fishing It Cherrystone Tirginla. 



OrSTEB nSHETG. 



RECENT PROGRESS IN FISH CULTURE. 343 



one yicli to three inclies in lengthy and^ when planted in the best feed- 
ing gronndSj grow in a year to four or live inehes, when they are regarded 
as niarlcetahle. 

The best planting grounds, all things eonsidered^ are found in Tan- 
giers Soundj a portion of the bay opposite the county of Dorchester, and 
of Somerset, in Maryland, and marlsied off from the bay proper by a chain 
of islands dropped froiu the Dorchester Hook to Crisfield. the present 
terminus of the Delaware railroad. Here the water is comparatively 
shallow, and the sound is so completely shielded by islands on one side, 
and the mainland on the other, as to be at all times trauquil. The busi- 
ness of planting, therefore, may be carried on without interruption, and 
the plants are not liable to be covered by sand. 

Good planting grounds are valuable, and are seldom sold ; but some- 
times they are leased at rates ranging from $50 to $400 annually per 
acre. Sales of lots covered by three to seven feet of water have been 
made at upward of $1,000 per acre; and the most desirable gi^ounds are 
valued at rates above these figures^ and pay an interest of more than 
twenty per cent, on that valuation- 
There are other excellent planting grounds superior even, in some 
respects, to those of Tangiers, but they are open to the objection of loss 
from shifting sands, so destructive to the plants. On the Tangiers bot- 
toias exists a rank vegetable growth called sea-moss, in whicli the oys- 
ters become securely imbedded, and which protects the spawn and the 
young oysters until their shells become suflaciently hard to afford protec- 
tion Irom the numerous anquatic foes that prey upon them. 

The boundaries of the planting lots are determined from stakes or 
small evergreen trees^ firmly secured in the mud at the corners. These 
fragile corner-marks are strictly respected by the neighbors, and a case 
of trespass rarely occurs. 

The plants are allowed to remain from three to six months, never 
exceeding a year. The topping season commences in September and 
continues through the following April, it being a rule with the fishers to 
close operations before May; as, according to their belief, oysters are unfit 
for use in any month that is not spelled with the letter E. The breeding 
season occupies the four months from May to August inclusive, and the 
oysters are then necessarily not in good condition tor use. Consequently 
those engaged in the business during the other part of the year employ 
their boats in freighting fruits and vegetables, or turn their attention to 
trucking, particularly to the cultivation of sweet potatoes and melons, 
for which the islands and high mainlands are peculiarly adapted. 

Qif aKty— Th ere is a great difference in the quality of oy stei's of the same 
size and age. Locality has its influence to such a degree that most 
natural beds and all planting grounds produce oysters of different flavors. 
An experienced oyster fisher can, at sight, generally tell the locality from 
which the oyjjter was taken; and the epicure, accustomed to the different 
flavors^ can by taste designate the bed on which the oyster was grown 
and fixtted. 

The oysters of Tangiers ai^e excelled in delicious flavor by those at 
the mottth of the Cherrystone River, on the coast, and by those in Lynn- 
haven Bay on the west side, at the mouth of the James and the Nansemond 
Bivers. The Cherrystones deservedly hold the first rank, but are practi- 
cally little known beyond their own neighborhood, as the natural beds 
are of small extent and their production limited. There are, however, 
fine feeding grounds in the vicinity of Cherrystone, and all oysters planted 
there become of superior quality, and are sold abroad as Cherrystones. 
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The true Clierrystoue, in fine condition, retains its siiape ^vlien cooked, 
(which is that of a cherry seedj) and cuts as finely as a tender sirIo?iu 

Propagation.— Tho^ art of breeding the oyster crop, by artificial means, ' 
is still in a primitive state in tiiis countrJ^ In France, where labor is 
cheap and abundant, the cultivation of the oyster croj) has been carried 
to the same perfection that has been attained in pisciculture. There the 
beds are as methodically marked out as for a flower garden, and a close 
calculation is made as to the greatest profitable produce trom a given 
number of plants. As a portion of the crop becomes sufficiently niatiu^ed 
for market, it is gathered, and other plants are at once put in the place. 

In the Chesapeake the plants arc shoveled from the deck of the vessel 
as she is towed slowly over the space marked ont, and the (luantity is 
Consequently indefinite. The design is, however, to cover the bottom 
with a single layer of the plants. The water on artificial beds vaiues in 
dei)th from two to twelve feet, three to four feet being most desirable, 
as the beds may then be inspected from the surface, when the water is 
clear and tranquil. Sucli a depth, too, is most fiivorable for forking and 
tonging, and the entire crop may bo gathered at one time- 

Untii a comparatively recent period the oj^ster was regarded as herma- 
phrodite, but the sexes are so marked that those familiar with them can 
readily distinguish them at sight, the females being in excess of the 
males. Buring the breeding season the oyster is said to be ^^in the 
milk,^' which term is applied to the ova, or spawn. The spawn is dis- 
charged in minute, viscid balls, of such gravity that they float midway 
between surface and bottom in the water, and are there met by the 
sperm of the male, wliicli is discharged at the same time. Pertilizatiou 
is thus efiected in the water, and the ova adhere to the first hard or 
rough substance with which they come in contact, and at once begin to 
assume shape^ and to exhibit indications of life. The spat at first appears 
to belong to the vegetable rather than to tlie animal kingdom; but, as 
it continues to grow in size, the animal assumes a more vigorous and 
decided character. In a few weeks it is capable of a feeble, independent 
motion that gradually increases nntU the shells are perfectly formed, 
when it attains the power to open and close them. 

The object to which the floating spawn is most likely to fasten is the 
shell of another old oyster, and this accounts for the fact that, while 
single oysters only arc found in the artificial beds, they exist in clusters 
in the natural bods (Figure 7,) 

The spawn gradually changes its rotund shape, and spreads upon the 
substance to which it adheres, forming a white spot that in time assumes 
the appearance of a thin, flat shell, though it remains soft and friable. 
It is now called a spat, and is covered by a delicate skin that grows 
thicker and harder until it. becomes a shell. The spat is much sought 
after by fishes, crabs, and tmtles, and numbers are thus destroj^ed. 
The shell begins to liarden when the spat attains half an inch to an inch 
in diiameter, aind thickens with the growth of the oyster. "At one year 
old it is an inch to an inch and a half in diameter, and its shell is suffi- 
cientlj'^ hard to place it out of danger from most of its enemies. It may 
now be used as a plant, though greater size and more* age are desirable 
for stocking artificial beds. 

Although ranked by naturalists in a very low scale of animal existence, 
the oyster is not without certain physical power, and sufficient instinct 
for selt-preservation under ordinary circumstances, as illustrated in 
instances where the, floating spawn has attached to the inside of the 
shell of an old oyster while open for feeding. Were the spat allowed to 
remain there, it would soon so increase in size as to cause serious incon- 
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A'aiien^-e to the old oyster, and oveiitxiaUy destroy its Buty soon 
M8 it attaches in dangerous proximity to the inoutli of the ^^heil^ the old 
oyster ^vorks it or blows ifc from its x>ositioii, aiul it liii^l^^ iiiiother object, 
aa in figxire Sj.wiiicli represents oysters attached to a aeck of p. glass 
bottlOy and to a liandlej and also a fragment of a ju^ j or it fastens io 
another place on the sanie slielh It is no unconmu>n oeciurence to iind 
in tlie natural beds large central oysters literally encnistcci vatli tliosc^ 
of smaller size, so arranged as to dcmonvstrato the ibref^oiji;^ uicL 

Prom the p;i'Q£it proliiicaey of the f era ale oyster, it ml^i^lit r<>;Miny.be 
inlerre(ii that the increase would tar exceed the demand?:^, jO'eut an Uipy 
iirey npon the natural beds, A single ftMuale oyster co:)Lnins about two 
nsillion ova, ail of Avhicli, under lavorable cir eumst an ce>S f-^hould develop 
into perfect oysters. But in deep water most drcnnislaiieo^; are nnuivor- 
able to the existence of the ova aiKl s])at. They are boi.;et by enemies 
and casualties from the spawn until the sfielis of the young' become 
sufJiciently formed and hardened to alibrd protection* 

In the Chesax)eakej as in all the oyster waters of thj>< couirtryj the 
increase is altogether from the natural beds, vrliero the ova and youny* 
cannot be protected. In the deep water the temperatnn*. is often too colil 
for the development pf the ova, and even when devcloixHl nmny of the 
deiicate spats perish. Planted oysters ai'ci not allowed to ronniin undis- 
turbed a sullicient length of time\o enable them to bn^ed. In the most 
Javorable breeding localities^ as in Taogiers Somul, tlic l)eds fjrow to 
sueh thickness that the underlying oyters are destroyed by the snperin- 
eumbent weight of the accumulations. Here the beils are two feet and 
upwaixl hi thickness, with only afew inches of the upper i)ortion composed 
of those living.. Oysters will not survive for, any long time ay hen covered 
with sand, mud, or any other matter; and sometimes, by 'a change of 
earrent^ or from disturbance of the bottom by \iolent stoi'ins, extensive 
nataral beds <ire covered by sand and destroyed. Th(^ young oysters, 
Vv^hen they accumulate so rapidly as is the case in Tangiiirs, add a stratum 
yearly to the natural beds, and destroy a corresponding stratum under- 
neath. The increase is, therefore, only in the extension ot the area 
oecuinedbythebeds. IIeredredginghasbeenfoundmostbcnelicial,asthe- 
dredge relieves the beds of their weight, and spreads tln^. oystej'S over the 
bottom- A half century shice, the bottom of tlie Chesiipeake vras inter- 
spersed with numerous isalated beds of small extent and great thickness, 
but dredghig has so scattered them that they now ionn almost a contiU: 
uous bed, covering the whole bottom. Dredging also clears the up])er 
portions of the beds of the accamulations of mud and sand. The ova 
adhere best to clean objects, and the dirt destroys the d(4icat(i spat. 

Varieties. — Kotwithstanding the proximity of the c^iferenr. varieties of 
tiie oyster, each preserves its identity, and they remain asityrere in sepa- 
rate iamilies. The number of yarieties ibund in the Chesapeake has not 
been precisely asceitaiucd, but it is supposed to bo about thirty. Some 
of them have been imported from the Atlantic coast, and oth<n*sfrom 
the Boatherii rivei\s as plants, but iijost of them are indigenous. Those 
in the deep waters of the bay differ from such as are on the shoals, and 
the same, variety is not frequently found in two rivers, however near their 
entrance into the bay. Nature has provided thick, hard shells, capable 
of aiibrding perfect security from their numerous enemies, for those in 
deep water; while, in the small and comparatively shallow rivers, wlicre 
their iocs do not exist in such numbers, the shells are thin and easily 
broken. 

In the deposits of Crustacea and acephala, forming a great portion ot 
the marl beds in the vicinity of the Ohesajieake, there are many varieties 
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of the oyster aiad clam that have existed in its waters in some ankno^vn 
period of the past, but which are now extinct. Oyster shells measnring 
fourteen inches in length, (Fig. 6,) and clam shells one and a half inch 
thick and six or seven inches in Ijreadth, are found in a state of perfect 
in'cservation. 

More recent banks or deposits of shells found on the shores of the bay 
in the county of Talbot and of Dorchester, in Maryland, show but little 
difference in size or conformation from those existing at the present time. 
Here are banks of shells one foot to four feet thick, extending indefinitely 
into the mainland, and covered by soil to such a depth as to admit of 
cultivation. 

Food. — From the ^investigations of scientific men nothing certain is 
learned as regards the peculiar food of the oyster. The regular oyster-men, 
who observe them at all seasons and in all conditions, entertain no other 
idea on the subject than that they feed upon the salt water. Certain it is 
that they feed only on the flood of the tide, as their shells are then open, 
while they are closed dm^ing the ebb. That they do eat or swallow and 
digest their food is inferred from their internal construction, as nature 
has provided them with the full complement of organs adapted to the 
purpose. Evidence that other food than that derived simply from salt 
water is consumed, is furnished in the fact that they grow and fatten near 
the land, in shallow water better than in the open sea, and become more 
perfect in size and condition in the mouths of the rivers, the floods of which 
carry down the elements of growth and thrift. 

Artificial breeding. — With all these natural advantages afforded by the 
Chesapeake for the successful propagation and culture of the oyster crop, 
the business is not efficiently managed by the unscientific men who are, at 
present, engaged in the work. Were the operations conducted with skill 
and judgment J the profits would be greatly enlarged, and the annual pro- 
duct could be almost indefinitely multiplied. The artificial propaga- 
tion and culture of oysters are not attended by the risks and expenses 
of pisciculture, and require less skill and attention to insure sucoess^ yet 
streams heretofore tenantless of fish are now well stocked artificially 
with the finest and most delicious of the finny tribe. Oyster planting 
is here condncted in a slovenly and wasteful manner, while new plan- 
tations are seldom made from the spawn or the young oysters. The plan 
here adopted for the formation of new beds is to fasten in the natural 
beds, previous to the breeding season, a few stakes with brush attached. 
The spawn will attach to these in considerable numbers, and, when the 
ova are developed to the proper condition, the stakes are withdrawn, 
and fixed in the bottoms where it is intended to form new plantations 
or beds. In the tiiird year from the spawn the new plantation begins 
to breed, and after that period it rapidly multiplies when the conditions 
are favorable. 

M. Oost^, a scientific gentleman and eminent naturalist of France, 
who has made the study of the oyster a specialty, proposes to stock the 
whole available coast of France with oysters, at a cost of about six 
dollars per acre. He has invented a small, portable machine, which he 
sinks in the natural beds previous to the breeding season, and leaves it 
to become freighted with the ova, and these to be developed into young 
oysters, when he withdraws the machine, and places it with its living 
attachments in some favorable locality that he wishes to stock with the 
bivalves. M. Oost6 has thus transplanted 20,000 young oysters at one 
time on his apparatus, which he assures us may be easily managed, and 
and on which the young oysters may be carried to any reasonable dis- 
tance. It may be seen, therefore, what immense profits the extensive 
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oyster gTOimds of tlie Oliesapeake luigM be made to yield vvitli sldllful 
management and jmproved maclimeryj wlien imder the pres^eut clumsy 
system a profit is realizedj after paying an annual rent of $300 or $40b 
per acre. 

The oyster commisdoners of tlie Chesapeake report a gradual dhn- 
iuutiou in the oyster crop in the i)ast ten years, and estimate^ by the 
same rates of decrease^ that the Vi'holo stoclc Avill be exhausted iu 
a half century. It behooves tlio sovereign States that have jnrisdiction 
over these valubie oyster groundB to encourage, by Icgishitivo aid or 
otherwise, the propagation aud culture of, oysters, both as a source of 
wealth to the States thenisolves, and as an article oi food and luxury for 
the people. The means, as well as the kno'vlcdge and skill, are now 
required to increase successfully the uuniber:^; and protect the spat^ as 
v/ell as to discrinunate as to the best and most prolilic varieties; for 
improvement may as readily be made hi quality as in quantity. Until 
recently the supply by natural iucrease was considered inexhaustible, 
and no aids, either legislative or otherAvise^ Avere deemed needful or 
advisable. But now, ^vhen an ijiterest of so much importance to the 
States most dh^ectly concerned, and to the whole country, is threatened 
with extinction^ the means for its ])resorvation become a necessity. Not 
only its x>reservatiou may be readily accomplished, but its value may be 
greatly enhanced; and, by proper 'management, the oyster grounds oi 
the Chesapeake can be made to supply a demand equal to that of our 
whole country at the present time. 
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The term country roads'^ is intended to include all descriptions of 
wagon roads in rural districts^ wliicli are made and repaired under the 
general direction of " county commissionerSj^^ police," or "circuit courts/' 
• or^ as in some States, under aboard of " town supervisors," and in others 
under tlie selectmen'^ of the towns. The immediate supernsion of 
construction and repairs is generally under the direction of local " road 
supervisors/^ or *^path masters," as they are termed in some districts. 
•The tax for road repairs is generally a capitation tax on male citizens 
between sixteen and sixty years of age. The number of days^ labor 
required on public roads per annum varies in the different States from, 
one day to fifteen. Although this S5'stem of levying road tax generally 
prevails, it is conceded that it is very defective, and, so long as it is 
continued, poor roads will be.the inevitable consequence. There is prob- 
ably no public interest in which sound and intelligent legislation is more 
needed than in the enactment and revision of our road laws. Any sys- 
tem which provides for the assessment and collection of a road tax in 
labor will be found inefficient, and totally inadequate to. the purpose for 
which such tax is levied. The recorded experience of reliable men in all 
rural districts in this country — in some cases covering a period of more 
than two lumdred years — of the defects of this system, is sufficient evi- 
dence that reform is greatly needed. 

Although the amount of statistical information obtained in answer to 
the circulars issued from this Department is far short of what was antici- 
pated, we are enabled from the data furnished to arrive at many import- 
ant facts, that will serve as guides to those specially interested in the 
construction and repair of roads. It hoped that the returns would 
be so full and explicit that a complete tabular report could have been 
compiled in.accordance with the questions propounded. 

The unsettled condition of many of the southern States since the close 
of the war has been such that few repairs of bridges or roads have been 
^ made, and probably few will be undertaken until reconstruction is 
thoronghly effected. 

A report from Florida says: No road Ixlws, no bridges j streams are 
crossed by ferries, fording, or swimming." 

P. T. TannehiU, of Henderson County, Texas, says: *^Our roads are 
not worked, the wagoner making his own way. Soil remarkably favorable 
for roads. No macadamizing material in the State, none needed. Koad 
laws in this magnificent State, like other laws, seldom executed, No 
turnpikes; don^t need them, lloads last until they become too miry, 
when w^agoners cut a new one. Texas can boast of the best roads, with 
the least work, of any State in or out of the Union. Our citizens gen- 
erally regard work as unoomUtutionalP 

E. S. Holden, of Stockton, San Joaquin County, California, writes that 
"the general character of public roads throughout the State, during wet 
seasons, is bad J in January and February, almost impassable. Necessity 
has stimulated the people to construct good and durable roads and turn- 
pikes, and quite a number of pikes^ from two to thirty miles in length 
each, have been finished, or are in process of construction. Those con- 
stfitcted will be passable at all seasons of the year. They are made by 
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tiic use of heavy, strong plows, witk eight to ten yokes of oxen, or n:^ 
many horses. The road-bed is back-furrowed up, so that the side gut Lcrs 
are Irom two to four feet in depth; the road-bed made usually forty 
feet at base^ and about thirty ieet on the top, the natural soil covcrecl 
with gravel twelve to fifteen inches in depth. Such roads become hard 
and dry, and equal to the best roads in the eastern States. Thus cou- 
f')tructed they cost about $6,000 per mile. There are about sixteen miles 
of such roads in this county, and it is proposed to construct other similar 
roads soon." 

The report from Utah Territory states, that there arc in Salt Lake 
County thirty-two miles of gravel road, and about eight miles of macad- 
amized. The average cost of the former is $3,500 per mile ; of the latter 
about $3,800 per mile." 

lieport irom Marshall County, Iowa, states that one mile of graded 
and graveled road in that county costs $10,000, and yet the average cost 
of road repairs in the comity is only $3 per mile. '^Eeiiort from Fond 
du Lac County, Wisconsin, states that there are twenty miles of tura- 
pike in that county, twelve miles of which are graveled, and cost $1,000 
per mile; and eight miles macadamized, costing $2,000 per mile. 

The report from Baltimore County, Maryland, states that that couiity 
has one hundred and forty miles of macadamized road, which cost §a,00b 
per mile for construction, and $100 ])er mile annually for repairs. The 
metal of the roads is principally of veiy hard trap rock, ex])ensive to 
break by the hand process, by which it was all prepared. The quan- 
tity originally applied was not more^ than ten cubic feet i>er linear foot 
of road, or about two thousand perches of twenty-live cubic feetx>er 
perch i>er mile. 

Washington County, Maryland, lias about one hundred miles of Mac- 
adam road, which cost $2,100 x)er mile. This metal is of limestone rock, 
whicli is obtainable on the line of all the roads, and may be broken at 
about one-half the cost of the trap rock. The repair of these roads is 
said to cost about $50 per mile per annum. 

William Bacon, of Eichmond, Berkshire County, Massachusetts, says: 
"We have a system of taxation for maldng and repairing roads that is 
tolerated by a law of the State, and is as old as the roads. It requires 
towns to raise annually sucli an amount of money as may be deemed 
necessary to keep the roads in repair for the year, to divide the towns 
into districts, and appoint a highway surveyor to each district, whose 
duty it is to see that the money apportioned to his district is seasonably 
and properly expended. This system is generally adopted in agricultiu^al 
districts, and is i)opular, as it gives to any one the i)rivilege of paying 
his tax in nJDuey or working it out witb teams, at a price stipulated by 
the town. The system is good where the people are all interested in 
good roads, but there are many wlio are never ready to work or i)ay ; 
and, if they protend to work, it is more of a holiday aifair than a matter 
of public benefit,'^ This is the general experience of all observers of the 
working of this and similar systems. Mr. B. a4ds: ^^We had formerly 
many turnpike roads i^j this county, but the introduction of railroads, 
which, now traverse more than half of the towns in the St^ite, has set 
them aside entirely, and all have become county roads." 

This is the case in many other districts, even where railroads are not 
so numerous as in Massachusetts. The most favorable location for a 
turnpike is frequently selected by the railroad engineer, nearly parallel 
with the railroad or contiguous to it; hence much of theherivy transpor- 
tation is by rail, and the collateral turnpike is little used. With the iu- 
crease of railroads in allpaxts of the country, the effect on nearly para.llel 



' 560 



AGRICULTURAL REPORT. 



turnpike roads ^vill be as above described j lience, when locating a new turn- 
pike road, it will be well to consider the probabilities of the constructiou 
of a railroad at an early day in the same direction or route. If probable 
that the railroad will be constructed at no distant day, and yet tlie neces- 
sity is great for a hard road for immediate use, the width of the hard 
bed of such road might be made as narrow as would answer^ thus reduc- 
mg the cost of the road, and correspondingly reducing the sum sacrificed 
by the loss of traffic which may leave the turnpike for the railway. 
While the foregoing is undoubtedly true, as regards turnpikes, running 
in the same direction and near the railroads, it is equally true that these 
same railroads will cause an increased demand for improved lateral roads, 
by which products may reach the iron way. As the railroads usually 
thread the valleys and mountain passes, and cannot be worked profit- 
ably in the direction of the heavy mountain slopes, the products of the 
hilf country and of the vales between it and the railroads, together with 
return supplies, must be transported on wagon roads, at least until a 
great improvement is effected in the traction of the locomotive. As these 
roads will be permanent, and are frequently required to overcome heavy 
grades, skillful eugineering, thorough construction, and repairs are. 
demanded. \ 

The reports from nearly all the States in whi<5h ^* plank rqads ^' have 
been tested, under a great variety of circumstances, concur in condemn- 
ing them on account of the great cost of construction, as weU as for their 
lack of durability. Prom careful investigation we find that they have 
generally become unfit for use in from five to eight years, even where 
the material used was of a good quality. One plank road only is men- 
tioned on which repair with the same material is continued. For their 
average cost see statement. The agents of decomposition, heat and 
Bdoistui-e, being everywhere active, timber of the same kind and quahty 
is found, when used in plank roads, to be niost durable in chmates and 
positions unfavorable to a i)erpetual supply of these elements. The 
writer was familiar with a plank road in Madison County, New York, 
about twenty years since. This road was mainly in an elevated moun- 
tain region having a northern aspect, and was covered with snow on an 
average fully four months of the year, and yet the remains of the mate- 
rial used, it being hemlock three inches in thickness, were all removed 
in eight years. The same material used in the Carolinas or in Florida 
would probably have become worthless in four years. A slight covering 
of earth on the planks is found to hasten decay, though it prevents 
wear. Yellow pine and cypress logs, used in the eouthern States in 

corduroy " or causeway roads, where the logs are constantly covered 
with water from never-failing springs, and with a covering of earth of 
twelve to eighteen inches, and shaded by a tall, dense forest, have 
been known to remain sound for thirty years. 

The causeway of logs has been a common mode of primitive road-^ 
making in low marshy regions, and is still common in the soxithem 
States, even on mail routes. The logs should have a good covering of 
eartb, and depressions occasioned by irregular djcay should be repaired 
as they occur. The durability of causeway logs is much greater when 
covered with ten to twelve inches of compact clay well rounded off, and 
if it is obtainable, with gravel on the clay, than where they are enth^ely 
covered with gravel ; the latter being porous, rain falling on the road-^ 
bed penetrates directly to the logs, and draws the warm air after it, 
thus rapidly promoting decay, while the clay covering will shed off the 
water before it reaches the logs. The log causeway system of road- 
making in regions where the soil is wet, timber abundant on the bpot^ 
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only costing the cutting, and drainage among the green rootvS too 
expensive, must necessarily continue in u^e many years to come. Trom 
the statements elicited^ it appears that a very large i)roportion of the 
roads of all the States, even in the older ones, are little more than a 
belt of natural smface, just wide enough to admit of vehicles passing 
when they meetj sufficiently cleared of trees, rocks, and stumps to be 
passable v^ith the worst marshef^ causewayed. Many of the unfordable 
streams are- still crossed by flat-boat ferries of the most primitive charac- 
ter j more shallow ones are tbrded, and a tree felled across the stream 
for foot travelers is the only bridge seen on streams many miles in length. 
The primitive bridges, for vehicles on such streams,^ are usually made 
by placing three or more round logs from bank to bank, without abut- 
ments, and covering them with flattened poles. As civilization advances, 
or these jmrneval structures become unsafe, their places are usually 
supplied ^vith hewed or sawed timbers and tlooringj with King's post 
truss" on either side, using pins and wedges instead of the rods, or bolts 
and nuts used in more modern structures. Unless suitable stones are 
at hand, and more convenient than timber, logs arc flattened and pin- 
ned one upon another, and used for abutments. Those are in turn 
supplanted by more scientific wooden structures, such as the " Burr,'^ 
'^Howe," Improved Howe," and other forms of trussed wooden bridge-^ 
or perhaps by iron bridges constructed upon some one of the " " ^ 
plans now in vogue — those Imown as the BoUman and Fink being con- 
sidered the best in use in this country for railroad purposes. 

With each successive improvement in the construction of bridges in 
all districts, where other characteristics of civilization, such as the clear- 
ing up of forests, &c., have made collateral and corresponding pi'ogress, 
it iias been found- necessary constantly or periodically to increase the 
span and height, from the water at ebb, of all bridges to be built. This 
necessity arises from the more sudden escape of rain -fall fiwn the sur- 
face of cleared and swarded land, than from that of the forest with its 
accumulated mulch of ages, maintained by a net- work of undergrowth, 
through which water is greatly impeded in its flow to the stream, and 
a nmch larger proj>ortion of it is absorbed by the earth than when flow- 
ing on a surface of smooth turf. Another effect of the sudden riising of 
streams from the rapid escape of water into them during excessive rain- 
fall, is a waste of the fertility of steep tillage lands, which shed water 
directly into the streams. Where interval lands to any considerable ex- 
tent border on the streams^ this waste' is intercepted, and the fertile 
washings of the higher lands are deposited on the meadows, by whioh 
the fertility is augmented by each successive flood, often forming valua- 
ble muck deposits which enterprising farmers return to the hilly lands, 
thereby restoring their lost fertility. Where the interval land is nar- 
row, the effect of the excessive, increasing floods is to sweep these wash- 
ings into the creeks and rivers- The effects of floods in dissiimtiiig the 
fertility of rolling, cleared lands bordering streams may be prevented, 
in a good degree, by keeping them in grass as large a portion of the 
time as is practicable; and, when they are laid down to grass, by con- 
structing numerous surface Ivater furrows in succession from the sum- 
mit to the base of slopes, giving them good capacity and very gentle 
fall ; thus the washing of the soil will, in a great degree, be prevented, 
a larger amount of water will be absorbed, and that escaping to the 
streams will be a longer time in reaching them, and the destructive 
effects of inundation lessened materially. 

The proportion of area of the cleared lands of the middle and the 
eastern States, which would be greately benefited by the precautionary 
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systeiii of surface gutters aboTC recomTD ended, is very iarge, and the 
annual vrastc of fertility and the damage Irom loss of fences, bridsef?^ 
buiUliiJSS, and e%'eu of liiiman life, are so great as to warrant a notice in 
this connection, apart from its direct pertinency to the general subject 
in hsaiCi. "Wo have been frequently called to relocate roadwS that liavo 
hxHrii entirely dCvStroyed by floods in collateral streams, many of which 
road:'i liad becui repeatedly de.stroyed in plaecjs, and as often rebuilt. An 
ordinary dCji^roo of sagacity and common seuvse should have suggested 
the folly of locating Biicli road.s originally vso lovi- as to be subject to 
yueli cai^ualticr,, aiul certainly the rei)eated ocular evidence of the error 
committed by tlK^ pioneer road surveyor (for .such ho must be called, 
there vas no engineering in the case) should have deterred the com- 
missioner of highways lixim reconstructing such roads on the sajiie site^^, 
Slany cases of injudicious road construction and vraste of public money 
could be cited^ v/ere it necessary, to establish the fact that reform and 
retrenclimentj greater skill and wiser legislatioin are needed for the more 
economical and efiici en t management of the public I'oads throughout the 
country. 

As the existing road laws in all the States are generallj- unsatisfac- 
tory,'^ a recital of many of them in this article is unnecessary. Oscar T, 
Sfci'ongj of Pocaliontas County, Iowa, reports the following road laws in 
that State: '-The board of supervisors has the general sux)ervision of 
roads in the comity^ with power to establisli or change them as provided 
by law. TJie town trustees levy a road tax each year of not less than 
one mill nor more than tliree on the dollar of the taxable. i)roperty in 
each roil d district. A road supervisor is elected in each district^ v^ho 
has the supervision of tlic roads in his district, and it is his duty to 
keo]) th<\se roads in as good repair as he can with the funds at his dis- 
posal ; it is alMo his duty to require each able-bodied riiau betweeu 
twonty-one and fifty years of age to perform two days' labor on the 
roads, between April and August of each year. The operation of the 
law does not give satisfaction. The average amount of work done on 
our roads does not exceed six dollars per mile per annum. The best 
road in the county is made of saw-dust." 

E. M. Mackemery^ of Leavenworth County^ Kansas, reports as follows: 
^•AJl the principal roads in the county arc imder the supcr\ision and 
care of a scientific engineer, who is the adviser of the board of county 
commissioners. Tbe roads are graded, and worked on an established 
system, and all thoroughly and substantially bridged with blue limestone 
of superior quality. In no State in the Union is there a greater pride, 
or a more iutelligent appreciation^ of the value, comfort, and pecuniary 
profit arishig from a well-devised system in, and a thorough improve- 
ment of, all classes of roads. An experience of twenty-nine years in 
Illinois; lowa^ and Missouri has established the conviction that more 
gratuitous labor is performed on the roads of Kansas than in any other 
w(^stern State, At a cost of a little leas than $250,0G0 the county has 
T)ridged every stream on the principal roads leading from Leavon worth 
City. The city of Leavenworth has also, at a large expenditure, 
built all stone bridges, evcji beyond the city limits, to facilitate trade 
witii the interior. After roads are opened, the annual amount expended 
l}er mile does not exceed $250. 

Arthur Park;:;, of San Bernardino County^ California^ states that 

every male citizen in the county, Indians excepted, is taxed one day's 
work or two dollars pvr annum, besides which there is a small direct tax. 
The law is generally enforced, but is not satisfiictory, as it is not sufii- 
cient to Iceep one-fourth of the roads in order. Private subscriptions oi 
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one lumdred dollars emh are not rare for ^ mending our ways,' The 
citizens of this county fully indorse the leading paragraph of youx cir- 
cular i and, realizing its correctness, we are determined to take hold with 
a will, and have good highways," 

There is great similarity in the jsystcms of taxation for road purposes, 
it being generally a ^^poU tax'' in labor, varying in the different States 
from one day to live per annum ; and in some portions of the coimtry a 
money tax, varying from one mill to two cents on the one hundred dol- 
lars ; and in others a tax lor bridge purposes alone, as high as four cents 
on the one hundred dollars of taxable property. Owing to the abun- 
dance and excellence of material in some regions, and the scarcity and 
inferiority of it in others, there is a difference of at least tenfold in the 
cost of construction and maintenance of good roads. Good ones are the 
exceptions in all the States. Those of eastern New York and of New 
England have generally a surface superior to those of almost any other 
portion of the country, but the grades are rarely reduced to what they 
should be. To the steepness of the grades in the line of the axis of the 
roads in those regions, and to the care in surface drainage, their dry- 
ness and smoothness of surface are mainly attributable, as it causes 
them to shed water rapidly. 

The proper mode of construction of a road adapted to a large amount 
of heavy traffic, at all seasons of the year, depends greatly on local cir- 
cumstances. The perfectioii and the durability of a road must, of course, 
depend on the material used in its construction, all other circumstances 
being equal. We shall treat the subject in the order in which the earthy 
and the mineral materials, in the various parts of the country, possess 
their respective siiperiority for use in the construction of county roads : 
First, the macadajnized ot broken stone road ; second, the gravel, or 
proper admixtm^e of natural pebbles of vaiious sizes with a proper 
quantity of clay and sand, or loam ; third, rotten rock, of various char- 
ac^ter J fourth, rotten rock, artificially mis:ed with clay; fifth, loam, in a 
natural state ; sixth, artificial loam, made by mixing clay and sand j 
seventh, clay ; eighth, sand. 

THE i^iACABAmmi) on BKomiiN stone egad. 

For the sake of brevity in treating class No. 1, we vshall designate the 
rock to be used by the terms hard and soft. The mode of preparing the 
foundation of a Macadiim road should be modified according to the 
character of the soil of which it is to be made. It mny, however, be 
premised that one essential condition to be secured in the use of every 
character of material is tliat of dryness. This secured, almost every 
variety of soil will form a suitable substructure for a macadamized road- 
It would be difficult to furiiish specifications for the great variety of 
cases that may be presented, but we shall endeavor to give such general 
instructions as will meet all probable cases intelligibly, and will com- 
mence with tjie most difficult eircum stances hkcly to be presented, viz., 
an extensive i)lain, level, or nearly so, with a tenacious clay soil. 

To effect drainage under such circmnstances there are but two modes 
known to the writer : First, by surface drainage, by the use of open 
ditches, or gutters, excavated on both sides of the road in the maiiner 
described. If practicable^ the fall should be made both ways, from a 
point as nearly central as may be, and each gutter bo extended to a 
point of discharge lower than the plane. The advantage of draining 
both w^ays is, that with ditches of the same depth at their discharge end, 
the fall will be doubled. In case the distance is great, and the labor ^of 
2^? 



354 



AGRICULTURAL REPORT- 



producing sufBcicnt fall in the ditches is considered too expensive, it 
will then be judicious to test the practicability of the other method. 
This consists in what we call pifc-drainage. Its practicabihty can always 
be ascertained by digging a wellj or by boring with a pile or post auger. 
If a stratum of sand or gravel, which will absorb water^ is reached at a 
reasonable depth, say not more than forty feet, this plan may be adopted. 
Three or four wells, equally distributed as to distance will be ample to 
drain a mile of road. If the wells arc to be stoned with rough stones, 
they should be excavated six feet in diameter, and the depth continued 
three feet below the surface cX the stratum which is found to absorb 
water. The rough stone wall may be laid dry, but the stones should 
extend from the inner face to the bank, the smaller ends forming the 
inner face, thus forming a complete arch of every layer of stones. The 
wells may all be on one side of the road, or a portion of them on each 
side, and'they should be covered with a stroug lattice of cast iron, with 
meshes about two inches square- 

The gutters should foil eacli way tovf ard the wells, and the low places 
in the gutters on the other side of the road should be opposite the wells. 
At each of these low points a well a foot or two in depth should he 
excavated and stoned up. A tile or a stone drain uith good fall should 
connect the shallow with the deep well. The great er the fall in these 
cross drains, the smaller may the conduit be, and the less the hability 
to clog- A slight circular depression should bo made in the bottom of 
the surface gTLtters around the wells, in which the sediment in the 
drainage water may be deposited before it flows into the wells. It 
sometimes occurs that the water, not being carried off rapidly enough, 
will rise up to, and even above^ the top of the well : but this is rare, and 
the foregoing mode will generally provide satisfactory drainage under 
the circumsttinces described. When practicable, the surface gutters 
conveying the water to streams or to ravines may be of more simple 
and of preferable construction. Where the water is to be conveyed a 
long distance, say half a mile in one d^irection, a fall of three inches to 
one hundred teet vvilt answer. This will require the gutter to be six feet 
eight inches in depth at the discharge end- The bottom of the gutters 
must be smooth and graded with accuracy. The angle of the slope of 
the banks should not exceed thirty-live degrees. 

In tenacious clay soils tlie margin of the surface of the substructure, 
on which to place a Macadam road-bed, should be at least one foot 
above the bottom of the gutters. It should be inade smooth and solid, 
and have an underdrain at each margin of the macadamizing from six 
to twelve inches in depth, and an average of twelve inches in width. 
These drains may have a tall each way for five to seven rods, to a low 
point from which a lateral drain should extend under the side road to 
the gutter into which they are to discharge. The long'itudinal under- 
drains arc to be made of broken stones, and are to be Med up to the 
level of the surface upon vrhich the macadamizing is to rest. The earth- 
banks on each side of the macadamized i^ortion of the road should be 
twelve inches in height, and be sufficiently sloped to be self-sustaining 
until the broken stone has been applied, wliich will render them per- 
fectly seciu^e. The stone should be so broken that all, or nearly all, the 
pieces will pass tlirough • a tv/o-inch ring. Tliis is the rule adopted in 
England, where this kind of road has reached the greatest perfection. 

We say ^'nearly all," for of course there will occasionally be stones 
which, u]iless too much time is spent in breaking them, will not come 
up to 'the standard. This subject is one of the utmost importance j and, 
if we are to be governed by the ophiion of Macadam himself, we And 
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him (leclriring tliat cubes of one and a quarter incli are better than any 
larger ; and 3ic affirmed before a committee of the House of OommonSj 
that Im experience ^vmt to prove that the expense of keeping roads in 
repair vtvlb almost in the exact ratio of the sizes of stone used in each 
instance. Thus, a road constructed of metnl broken down to cubes ot 
one and a quarter inch would require to keep in repair but one-half the 
outlay necessary for one constructed of cubes of two and a half inches j 
so that the increased cost of construction in using the smaller broken 
metal will be fully compensated for by the saving in repairs and greater 
durability. In speaking of the metal as being in the forja of cubes, it 
is not intended to convey the idea that each piece of stone must bo a 
perfect cubCj and aU of equal size ; practical men will of course under- 
stand that the term is figurative, and that the metal must of necessity 
be more or less irregular, and vary in size considerably. The broken 
stone for a new road should be applied to the depth of twelve inches 
and twenty feet in width to produce a lirst-class road. The lateral 
slope either way from the center of the road should correspond with 
that of the surface of the foundation j this slope should be about one- 
quarter of one inch to a foot. There should be an earth side track on 
either side of the macadamized portion of the road. The earth road, when 
di-y and in good order, is more desirable than the MacadaTii, and mate- 
rially saves the w^ear upon it. The foregoing specification, although 
referring more particularly to a road nearly level longitudinally^, is equally 
applicable as a direction! for macadamizing any road of the width 
mentioned. 

The preparation and application of broken stone in road-making have 
hitherto been very expensive, thus presenting great discouragement to 
those desiring to improve roads upon this system, vfhich we have no 
hesitation in pronouncing the beet all things considered, as yet dis- 
covered. The cost, how^evcr, lias of late been greatly reduced by the 
introduction of the Blake Stone-Breaker,^' a machine of immense 
strength and efficiency^ whicli lias been satisfactorily tested in practical 
use. T"i)irty perches (twenty-five cubic feet to a perch) of the liardest 
trap boulders can be brolcen into the best road metal in ten hours ]>y this 
machine. It requires about nine liorse power to 3>erform. this amount of 
work in the time given. In a single hour ifc has been known to break 
four perches, or one hundred (iubici feet, of stone of the foregoing char- 
acter. With this macliiue the cost of breaking is reduced to thirty 
cents per i)crch, using coal at $5 50 per ton, and labor at $1 50 iier 
diem, and an engineer at $2 50 per diem, who assists the two laborers 
employed in feeding the machine. The average day's work for a good 
hand in the spring, summer, or autunm is less than one perch, and in 
winter still less- The average price of such labor is about $1 50*per 
day at present, so that the "reduction of expense by the use of the 
machine is not less than eighty per cent. 

The stone-breaker referred to has elevators connected with it, v/hich 
carry the stones to a considerable height above the machine, where 
they are deposited upon a» sieve, through which the fine sand produced 
in breaking the stone passes, and i>s deposited by moans of a chute in a 
tight compartment on the ground ; wJiile the wtones running over the 
sieve are deposited in a kind of hopper, from which thoy aro^ loaded 
upon w^agons or carts by simply opening a slide or trap. In this man- 
ner the cost of loading is reduced to a nomhial figure, being done almost 
instantaneously 5 -while, if done by hand by shoveling from the licap, the 
cost of loading vronld be nearly half as much as breaking. 

After what has been said with regard to the sand being carried do^rn 
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througli a chiito iuto a tiglit compartment, wc ^vill explain why the 
trouble \^ taken to separate the sand from the broken Btones at all, or 
i;are taken to deposit it in a tight compartment. It was found that this 
Band^ produced by the trituration of stones of this quality in the process 
of breaking, is the very best material yet discovered for manufacturing 

concrete stone under the Eansom patent of England, which is rapidly 
(joming into use in this country. About one hundred pounds of sand 
me made for eacli ])erch, of Btones broken, and all yet made by the 
machine in question has found ready sale to the ^'^Bansom Concrete 
Sbone Company of Maryland/^ at one cient per pound. It will be seen 
that in the neighborhood of cities^ where the concrete stone is bemg- 
manufactured to any considerable extent, a road may be macadamized 
at a very low cost, if indeed it is not found that the stones can be 
broken and a])plied at a cost which shall be less than the proceeds of 
the sale of sand ]iroduced from the amount of broken stone requiredj 
thus pre])aring tlie road metal free of eovst, juid leaving a profit to the 
constructors besides. 

In the apx)lication of the broken stones to form a road-bed, although 
the process ia simple^ it is important that the surface of the earth sub* 
structure be ke]>t tree from ruts and tracks^ as any depressions wiU fill 
with water, and soften the foundation at these points^ thus causing the 
road to settle uneveiiiy. Depressions in the stoned surface cannot be 
well repaired without picking up the metal to the depth of several 
inches* The material used in repair should be somewhat smaller or 
finer than that of which the road is formed. The portion repaired is to 
be thoroughly rammed with a paver s rammer/^ and, wlien finished, 
should be slightly above the surface around it, which remains undis- 
turbed. When the metal has been proi^erly graded on a new road, the 
surface should have a slight dressing of clay, and a heavy roller should 
be passed over it until the metal comes to its bearing, before vehicles 
are allowed to pass over it. A road-bed twenty feet in width and twelve 
inches in thickness will require 4,224 perches of broken stone to the 
mile. The surface grade of the earth side tracks should correspond with, 
and be a continuation of, the grade of the macadamized portion. The 
side tracks should not be more than nine feet in width, as unnecessary 
width increases the difficulty of surface drainage. 

Many professional road makers will take exception to the clay surface 
dressing, but it has been thoroughly tested in practice, and always 
with success. The effect is to bring the metal to a bearing at once, and 
to prevent the action of the wheels trom destroying the angidarity of 
the surface metal, a very iDiportant quality, as it is almost impossible, 
after the surface stones have become roimded, to get them to bind one 
witk another, and form a first-class road surface. The quantity of clay 
applied should be sufficient only to fill the interstices between the stones, 
on the immediate surface, when the metal has come to its bearing. 
Another advantage of such an application is to render the superstruc- 
iTire of macadamizing water-proof, almost from the first, the importance 
of which, in assisting to maintain a dry foundation, is almost self- 
evident. 

THE GRAVEL AND OTHER ROAD-BEDS. 

Where the natural soil of a road consists of gravel of proper texture, 
in its natural state, the process of producing a very desirable road, for 
all except very heavy traffic, is simple and inexpensive. It only requires 
to have the surface of the road-bed raised by repeated plowings^ the 
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liirrows all being tamed toward the center of the road. In case the 
natural surface has a slope to one side, the execution can still be mainly 
and most economically performed by the nse of the plow, 'by turning the 
furrows in one direction. The plow should be what is caUed the double 
right and leftiand plovr," which may be used with great advantage. 
When the desired grade of the surface of the road and gutters shall have 
been produced^ as nearly as practicable, by the use of the plow, it should 
then receive repeated harrowings. The.remalnder of the work may l)e 
most economicaHy and efficiently performed by means of the grading 
machine, except the removal of considerable liiJla, or the filling of cor- 
responding depressions, which, if the distance is short, may be best per- 
formed by the use of the common scraper; but, if it exceeds live or six 
rods, wheelbarrows, carts, or dump-wagons will be necessary. No hand 
grading is necessary, as the grader, propelled by a pair of active horses, 
will perform more of this character of work than fifty men, and at the 
same time do it better. 

The width of such gravel road will, of course, be controlled by cir- 
cumstances, the amount of travel and the character of it being the most 
important considerations. It may be remarked, however — and it is 
equally apphcable to all roads, of whatever material — that they should 
not be made wider than is really necessjiry, otherwise the cost is greatly 
increased, as well as the difiiculty of surface drainage, which, as was re 
marked in connection with Macadam road, is of great importance. A 
road constructed of natural gravel, and having a gravel sub-soil, will 
require to be raised less in the center, and the side gutters may be made 
more shallow than would be admissible with any other material. 

Botten rock. — ^This material is frequently found, in a natural state, 
quite well adapted to forming a road that will seiTC all the purposes for 
v\'hich earth and gravel roads are adapted, it rarely has a proper 
degree of tenacity, however, to enable it to bind, or retain desirable 
compactness. 

Where this material lacks tenacity the defect is easily corrected by 
adding a due i)roportion of clay, but the proper proportion of each can 
be ascertained only by experiment. When prepared as they should 
be, a good road for ordinary country travel can be made from these 
substances. 

Loam. — By the term loam vre mean clay with an admixture of fine 
sand, and generally a liberal proportion of vegetable matter. 

When the proportions of clay and sand are such that the soil will not 
bake, nor incrust when dry, nor become vei\y adiiesive when wet, it may 
properly be called loam, ' When the soil of a road-bed consists of loam, 
or the best soil obtainable, the directions for the use of clay iire apph- 
cable, with the exception that loam does not require the extreme degree 
i)f surface slope recommended for clay. 

The natural soil of the bed may be either clay or sand. The applica- 
tion of the other by hauling it on to the bed and incorporating it by means 
of the i)low and harrow, will enable the engineer to produce from these 
two materials (each illy adapted alone) an artificial soil, which will answer 
the purposes of a road-bed quite satisfactorily. Gravel, consisting of 
water- worn pebbles, without an admixture of clay by which to cement 
them, is a poor road material, as it rolls from under the feet of the ani- 
mals and from beneath the wheelS; making the hibor of teams on such a 
road very severe. A proper amount of clay added to, and well mixed 
with gravel, wili greatly improve it as road material. TLe character- 
istics of all these materials are so various in difterent loctdities that the 
proportions need to be modified accordmg to circum^stances j and the 
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proper proportions in eacli respective case will be most readily and satis- 
tactorily determined by experimenting with a number of samples, say.a 
cart load of each, in different proportions, T^-hicli sboiild be carefally 
noted, all being placed contignously on the road-bed where they Trill 
he equally exposed to vv et and to use. A few months' experience, under 
such test of the various mixtures, will give the road maker data which 
theory cannot furnish. 

In 'some sections of great area no other material than clay can 
be obtained J hence it must be used as road material in its natural 
state, T]ie general principles involved in the construction of gxavel, 
loam, and other roads, and described under those heads, are to be 
observed in constructing a road exclusively of clay ; the gutters, how- 
ever, should be made as deep as is practicable, and the road-bed as nar- 
row as the travel will admit, and be as highly crowned as is admissible, 
thus guarding against absorption of water Ixom the gutters, and effectn- 
ally shedding the rain-fall from the bed. There is no material in the cata- 
logue treated that forms so perfect and delightful a road for pleasm^e- 
driving as clay, v/hen in a certain condition ; but it is so difficult to 
be maintained in ttie desired state that it is judicious to incorporate sand 
or gravel with it, wherever practicable. 

There are districts of country many miles in. extent, where nothmg 
but drifting sand can be obtained foi- making roads. Wlaem the depth 
of the sand is great before reaching a tenacious subsoil, a road-bed of 
sand will be more compact and better, il' made lower than the sin-face of 
the laud on either margin, so that water may flow on to, instead of 
being drained olf from, the road. Like clay, pure sand is not a desirable 
'oad material, and quicksands, not iinftcquentiy found in extensive 
sandy regions, are dangerous. Where draiiiage of quicksands is impracti- 
cable, tvro thiclaiesees of planking laid over the place to be crossed, the 
lower planks running in the direction of the road, and the upper ones 
across it, Iiavo been found to answer very well as a sort of a lioating- 
road. A contractor on the Kuox and Lincoln railroad in Maine has 
recently encountered a quicksand into v^hich he has sunk pile upon pile 
to the depth of one hundred and forty feet, and no indications of a hiud 
substratum are yet apparent 

PLA]J^IC ROADS. 

Plank roads have been so universally unsatisfactory that valuahle 
space need not be occupied with directions for their construction. 

L A. Lewis, of Howard County, Missouri, says that a plank road was 
construct^^d in that county twenty-six miles in length, costing $100,000 ; 
butitliaslong since been abandoned, 3srumerous instances may be cited of 
their failure from all i^arts of the country, but not one in which they have 
been a success. A i)lank road is a good road when in i)roper condition, 
and may be a necessary kind in some districts of the country ; hence 
it may be vreil to state that it is claimed that, by steaming the plank, 
and charging them with creosote, costing about eight dollars per thou- 
sand feety board measure, their durability will be doubled. 

THE I.ONGITUDINAL a^ADB FOB A HOAD. 

There is perhaps no branch of the subject imder consideration which 
demands mere attention by the engineer than that of the reduction of 
road grades to the minimum under all practicable circumstances. We 
can better afford to increase the length of a roail considerably than to 
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retain grades, in places, so heavy that a team is unable to haul more 
than halfj hi perhaps one-quarter, the load it can on all the remainder 
of it. Eoads which are steep in the line of their axis are not only more 
severe on teams, hut they are dangerous, and much more expensive to 
keep in repair. Various opinions have been expressed by engineers and 
essayists on this subject Mr. H. F. French, of Boston/Masaaohusetts, 
in a very able paper on roads, contained in the report of this Depart- 
ment for 18GC, says : "In view of every cousideration, except drainage, 
the level lino is probably the best ; but, as drainage is essential, and, as will 
be seen when we come to consider the construction of roads, it is desira- 
ble to make them as flat as possible transversely, a slight slope in the 
length of them is found expedient. This slope should be one in two 
hundred, w^hich is sufficient tor drainage without injury by washing^ and 
adds little to the draught.'^ 

A grade of one in two himdred is a very desirable one, so far as 
draught is concerned, but it is neai'er Ica cI than is practicable on any 
considerable proportion of our country roads ; and, as regards drainage, 
it will be of little service. Much lateral vslopc ia objectionable, but we 
do not consider that a slope of one-quarter of an inclrto one foot is so, 
while it is sutlicient to pro\ide lateral drainage, which is moie efacient 
than longitudinal drainage. The widest track of country wagons does 
not exceed five feet, and, with a Blopo of cue- quarter of an incli to one 
foot, the difterence in the height of the v/heeLs v;hen the vehicle is on 
the side of the road, iis but one and a quarter inch, and thia is reversed 
in returning. It often occu)?s in rural dii^tricts that it is pnicticabie to 
drive a large proportion of the distance on the summit of the road bed, 
where the vehicle will be on a level, it is next to impossible to i>xevent 
road surfaces from rutting to some oxtcist, and a slope of one in two 
hundred^*^ only, w^liile it is so gentle that there will be no tendency to wash, 
will certainly keep surface Vv^ater on the road-bed so long that much of 
it will be absorbed, wiiich may be avoided in laterjil drainage, without 
injury to vehicles, displacement of lading, or inconvenience to passen- 
gers. It is not practicable to give a rule i or the exact amount of longi- 
tudinal grade of roads, as they arc alfected by so many circumstances. 
Primarily the best provision for business traOic Bhould be considered 
paramount to all else, yet this has often to be niodilkd l)y local circum- 
stances, whether in regradiug old roads or in locating new ones- In the 
latter, if the locality is mainly uiisr-rtliMl^ aiul the probabilities are that 
the building sites will bo most popular iiear the suuimits along the line 
of the projected load, the engineer should prospect contigTious lands, 
and so modify the route that the necessary laterals may connect with 
the road by grades that shall bo easy, safe, and inexpensive. 

There has been a very general and striking change in the taste 
evinced in locating rural hi onics, country scats, and farm buildings, of 
late, to provide for which a corresponding change in the roads by which 
thoyare to bo reached has become indispensable. Formerly, the popular 
site for rural buildings w^as under the lee of elevated ranges of land, 
near the streams, or springs at the base of hills, to accommodate 
which the public roads generally traversed the banks of streams, in which ^ 
position the drainage of all the'high lands must pass uiuler or over them. 
The advantages of the modern system are numerous, and the disadvan- 
tages few. The salubrity of the high sites, the more extensive Jind 
pleasant view secured iToin the buildings, as well as trom the summit or 
the hill-side road by which the buildings are reached, the reduction of . 
cost of construction and maintenance of such roads, the superiority of 
the grade generally obtainable, as compared with those along the streams, 
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and tlie greater feasibility^ of seeuring dryness about the buildings, as 
well as of beautifying the landscape in their %^icinit5% arc among the 
most prominent advantages of the modern selections over the primitive. 
Some haye urged as objeetions to the high sites j that they are bleak and 
cold, and that water is not convenient. The former objection is fully 
met in the modern improved methods of building, and of economically 
generating and circulating heat ; while^ by the use of improved hydraulic 
apparatus^ the supply of water is made ample, and luxuries unknown in 
the old system are fully enjoyed. 

Where objectionable grades, say often feet to one hundred, the heav- 
iest that should ever be tolerated, are unavoidable, the following instruc- 
tions for consti-uctiou and repair should be observed : Avoid short curves 
in the road; make the bed wider on the hills than on the plains, and 
especially in the curves. If the road runs along the side of a slope, 
grade the surface of the bed, so that all water falling on it shall be cast 
to the gutter on the upper side, as there is great danger of accident in 
icy times, if any portion of the bed has a laterjil slope with the hillside. 
Oil such road providelow water bars across the road at intervals of thirty 
to forty feet. These bars shotild be placed obliquely, and should discharge 
aU the water in the gutter on the upper side. If the gutter is disposed to 
wash, it should be paved, and the curb of the pavement on the road side 
set so low that water from the road-bed may flow into the gutter the 
entire distance from bar to bar, instead of being required, as is frequently 
the case, to flow in the ruts ot the road-bed until it reaches the bar, 
which it often overflows and washes away contimiing to flow on the road 
until dangerous gullies arc cut, requiring much expense to repair 
them. It the hill is long, say oue-foarth to half a mile, the water should 
be carried across the road iii culverts, one hundred to one hundred atid 
fitly feet apart. The best and cheapest common road culvert may be 
made of hard-burned terra cotta ])ipes. On hilly roads they are rarely 
required of more than eight to ten inches caliber. These pipes need no 
sleeves, or bells, nor any cementing of the joints ; and are less expensive 
than tlje common stone culvert, even where the stones are at hand. The 
capacity of the pipes, owing to the smoothness of their interior surface, 
is much gre-ater than that of a stone culvert of the same area of cross 
section. The pipes should be burned like hard, red brick,, and are then 
as durable as gra;nite. The pipe culvert should receive the water from 
a shallow well, walled np witli stones or bricks. This well shonld be in 
the line of the gutter on the upper side of the road. The water iTom the 
gutter should iall into tlie well over a flag on the wall of the well, and 
between two side walls, carried up with the other walls to a height suf- 
ficient for a proper opening, when the well and the opening in the upper 
sido should be covered with a strong flag. This flag should overlap the 
inner face of the wall of the well at the Gpening, at least one foot, that 
animals may Jiot step into the well. This arrangement makes the upper 
end of the culvert sightly, secure, and free irom all dangerous effects. 
The trench in which the pipes arc laid should have a fall, so that the 
water from the culvert muy be discharged upon a natural surface, as it 
will be less liable to gully it than an artificial bank. 

STONES ON l^ARTII AKI> GHAVEL UOADS. 

In prepiunng earth and gravel road-beds, all small stones, down to 
half the size of a hen's egg, should be removed from the sm-'face soil, as 
the tendency is for them constantly to work up to the surface, where 
they are injurious to the feet of the horses, and to vehicles, wear and 
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rig. 1.— Elevatton of the grader c ; oak plank, 3" x IS" x 6' j fc, polo on which liorsca wwk ; frame of a" x 3" paats fou driver to 
lean aKainat, "with Ijar 2" x 3'/ framed on top ; /, cast-iron wheel 1' i" dinin.j liub of iv Jicel 3" center diaiii., 2^" at cmi ; leiifitli of hub 
3" ; hole for axlo, | inch i c, Icvcia ot licnt plow-handles attaolied to frnines fc, in fiilciuin wlipcla / nm j i, ssviugltitvee bolt j 

e, wrought-ironplato i^'x ?", holtcdto plank and frarop asj snmiort; A-, iron frame ^'^x 2", in Avliich fnlcnmMvhccl/rnn8 ; in, eye by 
TTliich leYCra aro attached to grader plank j n, stocl plato on bottom of front sido of grader, i" x J'' ; a I ' round iron hook-bracea, 
attacliod to plank lay an oyo. 

Fiir. 2.— PJan of gradpr, sbo-n-ing modo of attachment to horses, -witli rolling fnlenim whcela/. The end of frame attached to 
eye m forms a Tortical flexible joint, and tho eye tnrning on pintle of hook, puaaing tin ough grader plank, admits of the eye tnm- 
'.njrriKlit and loft, thus producing a sort of universal joint, by; winch lovi-ra ai o attached to plank. By beiuinf; on levers, tlio 
wpiphbof BraderlatUrownoJiroJlingfidcnims, which adin its of the operator disdinrging soil accumulating in front of icj-adfr. 
The horizontal angto of grader, with'pole, is changed by moving ono hook-bnico fi forwai-d an.d tho other backward in cast plalc h , 

bolte d to un dcr si do of pole. The do ttc d lines show position of grafJ or 
and braces wlion latter aro changed in liolea of cast plate. The obiect 
of cbangiii/T anijle of grader and polo is tociinBO grader to cut liaid 
surfaces with greater cOicioncy, n)id to causo it to deposit snrijlns Eoil 
in Jront of it at cither end. In grading loose 6\u«fnce8, and where Hure 
is no objcctin casting to cither sido, tho grader should bo sot at njrht 
aii^jlca with thcpole, o, inurti.so oji tup of plank, into wliich the nprighta 
of oblique frame aro act i j>,boltof 5" riuuuHron, attaching polo taplauk. 
Thia bolt shfiuld have an cyo larpin cnmi{j;h to receivo 
tho head, for eoTivenienoo in taking niiichino apart; 
bolt holes should co thi ouffli plank ; polo Bboiild bo 
3" X 4" at bark onfl, inserted into plank full si/.e ; 
mortiso in plank wliirli roceive^'j pole shonld \}q 
of length to ailinit of changing angle of polo 
with grader. 
l<'ig. 3,— Plan of plato 6, J inch tliick. 
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break the kding-j and destroy tlio road. Tlie wheel of a loaded yehicle, 
falling from a sfcouc over which it has rolled^ oven if it is iijot more than 
two inches in height, will injure a road surface more than the aatiiral 
rolling wear on a smooth surface in running a mile. The same may he 
said of the effect of loose stones on a macadamised road, only that the 
damage to thd latter is more serious than to the carth-road surfaces, 
which will in some degree repair themselves j but the disi)lacGd , macadain- 
izing material is strewed upon the surface of the road^ greatly increas- 
ing the evil. Next in importance to drainage is the removal of loose 
stones from the surface of the ro^ad^ and the best and cheapest mode in 
thus clearing earth and gravel roads is to run the rut scrapor or grader 
over the road, oommencing at each margin with the scraper, so set that 
the surplus earth, stones, &c., will be continally deposited toward the 
center of the road. Having passed the scraper over the entire surface, 
by passing up on^ side and down the other, all the small stones to be 
removed will be deposited in a narrow vov7 on the middle of the road- 
bed, from which they may be rapidly gathered by the use of the malle- 
able cast-iron coal-scoop, which being latticed allovrs the earth and 
gravel to fall through. Loose stones may thus be removed from the sur- 
face of earth a.nd gravel roads at perhaps one-tenth the cost of liand- 
picking, and all ruts filled at the same time, ^he loose stones on mac- 
adamized roads should be frequently picked off, and the side tracks kept 
in order by the use of the grader, as above described. 

Great advantage and economy result from passing the rut scraper ovei^ 
earth and gravel roads as soon after every rainJail as the soil Ijecomes 
dry enough to flow before the scraper, and readily fell into the ruts and 
depressions in the road surface. Where water is allowed to stand until 
evaporated from the ruts, large and frequently dangerous mud-holes are 
the consequence ; and as they are generally repaired by casting in stones, 
small and large, the road is made vrorse, instead of better. Mud-holes 
in roads ar^ striking examples of a veriiication of the adage tliat ^^pre- 
vention is better than cui-ej^^ and i)revention can be clTected in the most 
simple and economical manner, by the use of the rut scraper. If taken 
in time, it is rarely necessary to haul soil for repairs, that removed by 
the scraper from the margins of the ruts generally being all that is re- 
quisite to raise tlie dei)ressions to the proper grade. 

The objectionable course of conveying surface water across roads on 
the surface, instead of by the use of a proper culvert, is common in aU 
parts of the country, even on macadamized roads charging heavy tolls. 
The damage anniiaily done to teams in such cases is more than the cost 
of a culvert. These water crossings are often, in winter, a sheet of ice. 
ten to twenty feet in length and as wide as the road, in crossing which 
teams are often seriously injured by slipping. 

WATEIl FOJl TEAMS. 

It is a matter of so great importance that a i'uU yupply of water by 
the roadside be provided for teams, at intervals of at least an aver- 
age of five miles, that the subject should no longer be neglected, but a 
pro^^sion for securing a supply should be made in the county road laws. 
Except in very flat dry countries, it is generally practicable at trifling 
cost to arrange water troughs at proper intervals, so that water will flow 
in and out perpetutilly. The supply-pipe should always be inserted into 
the bottom of the trough, and not rise much above the surface of the 
water when the trough is full; for, if it does, the water is apt to be bloTra 
about and to freeze, so as to make the approach to the trough danger- 
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ous. If* tlie water is received at the bottom of the trough, and the oTer- 
kow is taken from near the supply, in a pipe to a culvert, there wfll he 
no ice about the trough. The supply-pipe should rise about half aaiiieh 
above the level of the water in the trough, so as to form a drinking 
fountain for teamsters and travelers. In the heat of summer, teams will 
instinctively hurry their pace as they approach these gtatefal, tlurst- 
slating stations, and their comfort will be promoted to a degree that 
will well compensate for the outlay. The temperature of water standing 
in a trough exposed to the sun is more wholesome for working teams 
than that from cold wells. 

WATEFv BARS. 

The purpose of the bar is to cast the surface water from the road to 
the side or sides before it has accumulated in such amount as to cut the 
ruts into gullies. When the surface of the road has a slope to both 
sides, the bars should be placed opposite each other in the form of an 
obtuse y. The bottom of the V should be up the grade. There shoijld 
bo no gutter excavated in the road surface on the upper side of the bars, 
but the bar should be raised slightly above the roa.d surface. Ko stones 
or timbers should be used in the bars ; good gravel, where obtainable, is 
the best material. If the bars are placed as near each other as they 
should be on the heavy grades, the highest portion of the bars, that is, 
at the margins of the road, need not be more than three inches above 
the level of the surface of the road. On newly constructed roads, 
whether of broken stone, earth, or gravel, the water bars need frequent 
and particular attention until they become firm j in fact there is no por^ 
tion of the road that vrill give a better return for the required outlay of 
* of labor than the water bars. 



SIOilLL noAD& 

A pleasant and durable road for ordinary Hght country travel may be 
made on a properly drained foundation, by applying shells to the depth 
of about eight inches, with a lateral surface grade of a quarter of an inch 
to the foot, but not sufficiently durable to be profitablefor heavy traffic. 
A few years since, one of the main macadamized turnpikes leading out 
of Baltimore was repaired over a section of about half a mile in length, 
by dressing the stoned road vv^ith shells, applied about six inches in 
.thickness. The solid bed of stones underneath and the heavy traffic 
on the surface soon ground the shells to powder, and when wet it became 
a bed of thin lime mortar, two to four inches in depth, which was so 
objectionable that the company vrcre obliged to scrape up and haul off 
the whole mass in less than two years after the shells were applied. 
The circumstances described were particulary unfavorable for shells, as 
a test of their durability. The vrear upon an ordinary carriage road in 
imvatc grounds is not usually sufficient to reduce the shells to a good 
road in many years j hence they are not adapted for that use. A shell 
surface is inclined to rut, and woTk to the margins, and the shells are 
very difficult to move so as to repair the road by any hand process^ 
while by the use of the grader, they may be readily and rapidly leveled 
in the construction of a new road, or regraded when displaced by wear. 
An active man with a pair of horses, with this implement, will repair two 
or three miles of shell road in a day, which would require the labor of 
at least seventy-five men to perform in the same time. 
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ROAD GUTTEES- 

So mudi depends on tbe i)roper condition of tlie aide gutters for tlie 
tliorougli mainteiia.nce and protection of the road, that the writer lias been 
induced to give tiiis branch of the suhjeot special attention, and to test 
a variety of phmss^ iu the hope of arriving' at valuable and permanent 
improveVienr. Having rcahzed his fnilest hopes in one direction, a 
detailed description of the aim and its resnlts may be given. Finding 
that the gutters, from the i)crpetual nioistnre maintained in them^ were 
inehned to clog with rank, aquatic grasses^ he sought to devise a plan 
to prevent the difficulty. The course piu^sued was to pave the gutters 
with boulders, set in about eight inches of vs-ashed gravely and when 
they "were all rammed in place, the gravel wavS swept from the interstices 
between the stones, to the depth of one inch, and its place supplied with 
heated, clean sand, which was saturated as it was applied, with a hot 
mixture of coal-tar and coal-tar pitch, two ])arts of the former and one of 
the latter, filling the interstices level v^'ith the surface of the pavement, 
producing a smooth uniform surface. Tlio fu^st experiment was made 
about twelve years ago, and has proved a perfect success, the effect 
being to prevent the grovrth of all vegetation, while the surface being 
smooth prevents any clogging with leaves^ dead wood, and the like. 
Another valuable result attained was that the pavement, being made 
w^ater-proof, is hardly affected at all by frost, keeping its place much 
better than vrhen the stones are set in gravel alone, in the ordinary 
manner, This concrete dressing is not adapted to use in gutters where 
vehicles are allowed to run over it, partlcnhirly in cold weather j but it 
is admirably adapted to use iu side gutters for country roads, and is 
greatly superior to any other gxitter for carriage roads and walks in 
private grounds. The co'^t is about two cents per superficial foot more 
than the ordinary stone-paved gnttcr. 

COIT4MTRY IZOAD ENGINEEillKG, 

Eoad engineering as a profession has not been sufSciently in 
demand in this country hitlierto, to enlist the attention of those 
possessing experience, skill, and a thorough, scientific knowledge oi 
the subject. The engineering of new roads and the alteration of old 
ones have generally been done by a land surveyor, or some student in 
raikoad engineeiingj each deficient in a knowledge of the important 
work he attemx)ts to execute; hence the defective character of most of 
these roads thoroughout the country. Not until the ])rofess:onal engineer 
shall receive greater encouragement to make common road engineering, 
in all its details, more a s]>ccialty, will it be more skillfully executed, and 
tins encouragement will not bo afibrdod until the masses are made more 
familiar vvith the importaiico of the subje<j.t. 

There is one important principle in road engineering that should 
always control the grade of a road as far as practicablcj and yet it is 
observed and acted upon only as the exception instead of the rule. It 
is that when a road is to connect two i)ohits, AYhether terminal or inter- 
mediate, and one is higher than the otlier, the hiclination of the road 
should, if practicable, continually tend upward in one direction, and the 
reverse in the opposite. Instead of this we have examples all over the 
country where there is a descent, a fall iu the grade, made up of a num- 
ber of 'smaller or larger hills, from the low to the high point, that is 
really greater than the actual elevation of the high above the low point. 
A triiling <iivergence in the direction of the road, and frequently with 
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but a Klii^'ljt incroaso in its lengthy if any, will almost always remcd^^ 
this ffvoiit defcct ; so that a team, in traversing the road from the low to 
the high point, shall have but little, if anything, more than the- real dil- 
I'erenec hi tlie altitude of the two points to overcome; This error, if cor- 
rected in all existing cases in this country, would be of incalculable 
advantage to the comraunity. 

WIDTH BETWEEN FENCES. 

It is important that the width of a road between fences should be 
ample to provide the material required in construction and repaiy, with- 
out endangering the fences by undermining the banks, and also to leave 
a grade that will be self-sustaining. Greater width is necessary in snowy 
districts than in those not subject to blockade from this cause. In the 
northern portions of this country there are districts where the cost of 
keeping roads oi>en in winter exceeds that of repairs in summer. La- 
creasing the width between the fences and keeping the gutters suitable 
for the iise of sleighs have proved to be the most efacient remedy. The 
width required by law varies in the difierent States from two to four rods. 
In the opinio3i of the writer the latter width is not too gxeat to be 
economical for highways generally. Walls, close fences, or close belts 
of trees, on road margins', are also objectionable, as they tend to block- 
ade them with snow, and prevent the surface from drying. 

SlIADK I'^OR ROADS. 

On ail earth roadt^ sliaUo is- objectionable in its effects on the surface, 
yet it is admissible to provide a good shade with deciduous trees on the 
summits, where the fullest benefit of the fanning breeze maybe enjoyed, 
and shade will bo least injurious. The effect of shade on stoned roads 
is less injurious thnn on those of earth. Abrupt banks or dense thickets 
on the south side of a road-bed, so high and near as to exclude the' sun 
Irom it in wintei', are very objectionable and dangerous, as such portions 
of the road are generally icy, wlien the remainder is free. 

EXISTING ROAD LAWS. 

Tliere is a great similarity in the general road laws of the diSerent 
States pertaining to the maintenance of county roads, the tax being 
generally a poll-tax on the male inhabitants between certain ages, 
thougli in some there is a trifling levy in money. The levy for the cost 
of new roads and bridges is usually in money, on all the taxable pro- 
perty iu the rural districts. The system of labor-tax and of selecting 
road supervisors alteniately through out the districts, to direct the outlay 
of vsuch tax, regardless of qualification or fitness for the work, notwith- 
standing it has so long and generally prerailed, is everywhere acknowl- 
edged to be very defective and miprofitable in its results. 

PROI>OSED SYSTEM. 

All money ixuuiired to construct and maintain the roads arid bridges 
hi each county shouhl be raised by levjing a tax in money. A compe- 
tent county road engineer should be permanently employed, who should 
have the entire direction of all construction and repairs of roads and 
bridges in his district, Avith the power to draw on the treasury for the 
necessary means to meet all reasonable requirements in defraying the 
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QDSt of tlic work to be executed. He should be autliorized to purclias^c 
all teams, vehicles and implementi^ required, the same to be the property 
of the coiuityj and to employ as many competent foremen as required 
for his district. They should have charge of the^e teamSj &c.j and have 
poTV'er to emplovj control and (lischarge the number of laborers directed 
to be employed by the engineer. The foremen gihoiud each have their 
respeetwe districts allotted them to be kept in repair. The engineer and 
his foremen and the laborers employed should be reqxiirod to devote 
their entire time to labor on the roads, Tlie ^vater bars^ culverts, 
b^^dgeSj and gutters should be examined as often as once a \veek, aiici 
all loose stones, and other suiiace obstructions removed. Work for 
repair of surfaces shoidd be (constantly pursued, and the principnd amount 
of material required on the earth roads should be applied in the dry 
season. The winter should be devoted to quarrying stones for bridges, 
culverts, and macadamizing, and in raising and hauling gravel, and 
depositing it where it may be readily applied at the proper season. With 
such a force in charge of the roo^ds the amount and quality of work 
executed would be more than double, and the actual tax required less 
than under the prevailing system. 



According to all the returns from diiTerent States, the average cost of 
construction of gravel roads is $2,241 per mile, and the average annual 
cost per mile for repairs is $103* It appears, from the reports, that only a 
very few of the roads are imi:^roved by a gravel bed, and neither thp 
wtdth of. the beds so improved nor the quantity of material applied is 
given. We may reasonably infer, however, that neither is greater than 
is absolutely required, and yet we find the cost of construction per mile 
to range from $700 to $4,000, and to average $2,2il. The annual outlay 
per mile varies from $4 to $200, the average being as above stated, $303. 

By reference to the t^ble showing the cost of repairs to common roads 
per mile throughout the country, Ave find it to mxxj from $1 to $50, and 
the general average is $18 11 i)er mile. 

The returns show that the average cost of construction of macad- 
mized roads i>€r mile is $3,290, and it varies in the difterent States from 
$500 to $6,336. The average annual cost per mile for repairs of mac- 
adamized roads, as reported, is $40, varying from $10 to $100 per mile. 

The average cost of construction of plank roads per mile is reported 
to be $3,000, and the average annual cost of repairs per mile is $550. 

The following table, compiled from replies to circular i^^sucd by the 
Department, shows the average annual costx>er mile of repairs of com- 
mon roads hi the resi>eetive States: 



COST Qli' r^OADS AKB EXPENSES OF IIEPAIRS. 



Stoto, 



Cost 
p. mile, 



Stato. 



Coat 
p. mile. 



Coftt 
p. isiile- 



PenBflylTania 

Maino 

Connecticut - 

^S'ew Hampshire 
Yerni out. .... . 

Marylajid, 

Delaware 




§21 82 
C7 50 
59 1() 
33 75 

23 CO 

24 70 
18 38 
40 00 

D OO 
U 00 

25 00 
11 00 
14 50 



Vli'pnia 

South Carolina. 

Goorda, 

Ploriaa 

Alal^atna 

MiBvSissippi- - - . 

Lotiisiauik 

Texas... 

Arkansas 

Tennessee 

West Virginia . 
Kentucky 



tfC) 00 
(5 50 
1 00 
7 53 

J8 OO 
4 84 
B 00 
il OO 

7 i)j 
tJ 43 

17 00 

8 40 
73 57 



Illinois.. 
I IiHlijiiiii. 
Ohio.... 



I Miiuie^iOtii 

: Iowa 

Kamias 

Nebi'iiska . 

Utah 

Col()Ta(Io - . 
Califoniiii . 



$.10 m 
10 31 

38 28 
2,3 CO 
20 CO 
00 
S 00 
5 00 
43 CO 



Nevada. 
Oregon. 



2:? (K> 
10 m 
25 00 
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BRIDaES, 

The miter lias observed in various parts of the country commou 
errors in hriclge constructionj vrhich he proposes to notice, vrith remedial 
suggestions. At the present comparative prices of wood, stone and iron 
in all districts, except perhaps on extensive prairies, where the former 
two are very scarcCj wood and stone are considered so much cheaper 
than iron that they are generally used. Where good quarry stones and 
suitable sand and lime or cement arc conveniently attaiujible, the span 
required not more than thirty feet, roclc foundations lor the abutments 
within reasonable depth, and the banks of a proper height, the stone 
arch with stone parapets is, perhaps, as econoniical a structure as can 
be adopted. Wliore greater spans are iT.quired, and the banlis are low, 
stone abutments and well constructed frame covered bridges are prefer- 
able. Not a doubt exists of the economy of siding and rooling wooden 
bridges, and of extending both over the abutments, so as to eiicctually 
protect from rain the timbers and planking at these points, as they are 
known to decay first when not protected. There is a frame covered bridge 
in Harford County, Maryland, which was built more than fifty years 
since, and is still safe. 

Among the errors in bridge construction, tliose inost common are the 
injudicious distiibntion of material, particularly of timber ; the contrac- 
tion of the water way, so as to cx]:>ose the superstructure to liability to 
be swept from the abutments; neglecting to bolt the snperstruetm^e 
to the abutments; layhig the llooi'iiig with close joints, instead of 
with proper opcniDgs,*^ to prevent water from standing on the floors; 
using perishable varieties of timber, and even allowing the sap- 
wood to be used in part, by which all is reduced to its ephemeral char- 
acter. No erroi' is perhaps more common, and none results in so need- 
less and speedy destruction of the longitudinal timbers of bridges, as 
the want of attention to kee])i ng them dvjj where they rest on the abut- 
ments, and especially at the ends v\'hero they support the earth-filling 
of the road-bed. 

The diu^ability of the timbers may be increased by introducing a light 
back sill and short liglit joist about two feet in length, ^vith a plank on 
edge resting agaiust them, to support the filling independent of the 
main, horizontal timbers, that air may circulate around the ends; and 
by covering the ends of all timbers resting on abutments iind piers with 
several thickness of tarred paper^ these being the points where decay 
often destroys when the other parts arc unaffected. 
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The economy and necessity of the nse of mineral fertilizers have been 
so long admitted and are now so generally appreciated that it is deemed 
sufficient, in the limits of this article, to state the locality, extent, and 
nature of the wide-spread and liberal deposits of mineral manures in the 
Atlantic States, with some analyses, and such statistics as are attainable, 
showing their accessibility and cost. 

FertSization, in its widest sense, includes two processes : 1st, supply- 
ing the soil with materials intended to furnish plant food, either directly 
or by rendering available substances already present ; 2d, the addition 
of matter for its physical effect merely 5 the former method is chemical, 
the latter mechanical, fertilization. Liinc and grcensand are examples, 
among mineral agents, of the first class^ ; sand and clay of the second. 

The elements supplied to the plant by mineral fertilizers are (omitting 
the least important, and those existing in the vegetable but in extremely 
minute quantities) lime, soda, potash, and acids of phosphorus and sul- 
phur, Fertilizers of this class, then, generally speaking, ^vill include 
all minerals capable of supplying these materials, cither with or without 
chemical or mechanical preparation prior to admixture with the soil, 
PraGtically, however, the number of substances used is determined by 
the ingredients needed by the i>lants cultivated and lacking in soils, 
and the expense of obtaining them and reducing them to a form easily 
assimilable by the vegetable. 

Lime constitutes the base of all the important fertilizer's of this class 
in the United States, excepting the greonsiand marls, of which the Jfew 
Jersey formation is the type, in which tlie percentage of lime is so small 
that it may practically be left out of consideration/ 

Limestone, or natural stratified carbonate of lime, in all its varieties, 
is available for agricultural purposes wherever it can bo economically 
mined and prepared. This preparation consists essentially in the reduc- 
tion of the stone to a finely comminuted state, which is usu^illy accom- 
plished by burning. In distoicts where fuel is scarce and water-power 
at hand, stamping or grinding may be found more economical, though 
the product will be slower in^its action ; and, lacking the causticity of 
burned lime, will not aid so effectually in the decomposition of organic 
matter. 

Admixture of magnesia with lime is not now, as once, believed to be 
injurious to the fertiiizing power of the latter. Dolomites and dolomitic 
limestones accordingly fhid a place among mineral manures ; but, from 
their composition^ are necessarily less efficient than the purer lime- 
stones. 

Sulphate of lime, gyjisum or plaster, has a v^tII -established and high 
rank among fertilizing agents, furnishing to tlie soil sulphuric acid, in a 
readily assimilable form, as well as lime ; and, though not widely dissem- 
inated, exists hi large quantities, so as to be cheaply obtainable at most 
points. 

Phosphate of lime is found in many natural forms. The shell beds, 
sands, and marls contain it ; and one or two veins of almost pure apatite 
have been opened. The fossil excrement of m-arine animals, known as 
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coprolites, u very ricli in pliospliatc of lime ; and, althoiigk not found 
in great ina^s iirtlio United States, forms an important part of many of 
die richest marls of tkc south. By far the most important source of 
this material, however, is the recently discovered deposit of South Car- 
olina. While lime may be considered the base of this fertilizer, un- 
doubtedly its mOvSt important ingredient is its phosphoric acid. 

The term ^^inarl" having so many and such dilferent sigiiificationSy de- 
pendent upon local usages, as well as the various classifications of scien- 
tific geologists, it is highly desirable that it should be limited to some 
specilic fertilizing ma.terial or class of materials, rather than, as now, be 
*made to include deposits as far apart in their chemical constitution and 
value as in their ])eriod of formation. At least, when used, it should 
be so qualKiod as to iiKlicate the mineral species to which the substance 
belongs. 

The marls of tlio United Btates may be divided into argillaceous, 
glaucouitic or greensand, and calcareous. Argillaeeous mails are of 
comparatively little iigricultural value, if wo consider their chemical 
constitution only, consisting mainly of clay and sand, mth a trifling 
percentage of lime. There are circumstances, however, as before alluded 
to, in which they inny become true and valuable fertilizers, Glaucouitic 
marls include the greensands of New Jersey, Delaware, and Marj'lancl^ 
and a few localities further south* They are dependent, for their power 
of permanent beneficial action, upon the potash and phosphoric acid 
they con.tain. Full nn:ilyscs of these deposits w411 be found.in the report 
of the chemist. 

Calcareous .marls are the debris of countless successive generations of 
life, the remains of Vviiicli may or may not be recognizable, according 
to the amour. t of pul verization, and attrition they have undergone from 
the motion of the water in which they were deposited, and the subse- 
quent conditions to which tliey have been exposed. These deposits 
range in time from the cretaceous epoch of geologists to the present era, 
and are oven now in, i)rocess of formation both in marine and inland 
waters. They are found in greatest amount in the tertiary strata. 

The foregoing account of the origin of marl applies with equal force 
to most of the limestone.^, Murls, however, are generally understood to 
be friable to a considerable extent, and this, together with the fact that 
many of the marls retain a sensible proportion of organic matter, con- 
stitutes a liae of distinction between the two. This line is one, how- 
over, often hard to draw ; lor, if it is true that even the hard and crys- 
talline limestones are but the result of various forces, as heat and presr 
sure, acting upon sedimentary strata containing orgauic remains, it is 
evident that there may be all; grades of consolidation and homogeneity 
according to circumstances. 

The physical character of calcareous marls varies with the class of 
animals, remains of which form tlioix active ingredient, and the state of 
preservation of the latter j and their agricultural value varies with the 
^^ropo^tion of inert matter they contain, and which frequently forms a 
matrix for the shells and other organic formations. 

The deposits kno^ra as pond marl, or sometimes as shell marl, found 
in our lakes and ponds, or upon their former sites^ and often under peat, ex- 
plain, by their Ibrmation, which may be watched in all stages, the mode 
of origin of the greater part of *the calcareous group. Water contain- 
ing ca,rbonic acid is, under ]>ressure, a solvent of carbonate of limCj 
trom which the microscopic testaceous animals inhabiting such water, 
by absorption and secretion, form their shells ; and, dying, these are de- 
posited, eir^her to. accumulate in vast masses, or, if the water is ik>1 
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Rufiiciently charged Avitli iime^ to l.)c redissolvetlj reabsorbed, and to sup- 
ply new generations ^yitb. covering. 

Any excess of f3arbonate of lime iu the earth is absorbed in the pas- 
sage of the ATatej: through it ; and tiiiis depo;sits of this kind form chiefly 
in limestone regions. 

In ^iome localities ?i process sinjiirir to the foregoing lias caused the 
formation of large beds of silicious marl, so called. Various species of 
phytozotv-organisms occupying the border between the animal and the 
vegetable kingdom^ and in spite of many attempts to locate and classify 
them, not yet dellnitely assigTied to either — possesfj a shell or skeleton 
of silica. These accumulate, as iii the case of the testacea, and like the 
calcareous pond marls are both fossil and recent. The beds underlying 
Richmond, Virginia, are of' the former character. 

Silicious marl, being a fertilizer only in the sense that lino sand is, 
namely, a physical amendment, will not be further noticed ; as it is now 
believed that ail soils contain sufficient silica to suppky the wants of plant 
life, and only require assistance in rendering it solu]jle. 

Pond marl, Irom its friability, minute division, and sa{)eriicial loca- 
tion, is, in districts wliere it can bo had^ the cheapest r.nd best <)f tin*, 
purely calcareous manures. It may be applied as extracted or in a 
calcined condition. In i3oine localities largo junounts of tiiis marl are 
manufactured into lime. 

The recent caicjureous tula, travertin or calcareous sinter, Ibrined by 
the precipitation of carbonate of lime direct from its soliitio]i in vrater 
u^hen exposed to the air, is often called marl. It is, however, a true and 
pure limestone ; and, physically much resembling the pond marl, is for the 
same reasons a cheap and ready fertilizer. 

Few Spates having, as yet, been throughly surveyed with reference to 
their agricultural and their geological character mid economical ro-^ 
sources, statistics are uecessarily^ incomplete, and much fuller for some' 
regions than for others of perhtaps equal importance. The object of this 
article, however, being as much to point out deficiencies as to present 
the results of investigations already undertaken, such information as 
is accessible will be presented, iu th^ hope that those interested may be 
induced to communicate more conii)lete and recent information. 

If the recent discoveries on the southeastern coast juaybe taken as 
an indication of what is to folio w^ the field of research is indeed an 
inviting one. 

The older calcareous formations of the Atlaiitic States constitute a 
belt of consideral^lo breadth, coinciding nearly with the great eastern 
mountain chain of the continent, and liaving numerous oftslioots and 
local outcrops, at greater or less distances from tlio luahi range, (See 
map.) In the eastern States the limestones bi^ong to the so-calicd Azoic, 
and to the Lower and the Upper Silarian formations; in. other ^yords, 
the earlier geological ages, The limestone of the U])pcr Silurian enters 
Maine from New lirunsVick on the northeast ; v/hile the same together 
with the Lower Silurian (Trenton) appears in the inouat:iins of Vermont. 
Extendmg along the east lino of Nev,^ iTork, and approaching somewhat 
near the coast in northern Isew Jersey, the limet^tonc belt described 
passes through Western Virginia, ]Jsorth Carolina, and nortJiern Geor- 
gia to its southern limit in northern Alabama. 

The newer calcareous rocks and deposits belong either to the Carbon- 
iferous, the Cretoceous, or the Tertiary formation. The (Jarboniferous 
limestone appears in Pennsylvania, and^ lying west of and parallel to 
the Silurian, is traceable to the same distance Bouthv/est, occasionally 
being foi^ud in or cast of the tract occupied by the older rocks. 
24 . . 
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Limostoiio of the Cretaceous cpocli of tlie States under consideration 
is found in Georp;ia only, tlio foriuation being: represented further north 
by the gTOCDFruid marls. These mnrlf}, in HcTf Jersey, Delaware and 
Maryhnul lie next to the Tertiary, but further inland/and outcrop irreg- 
ulariy, but in a se^^c^'^'i direction easily traced, tlirougli the latter/ along 
thoAvhole Atlantic coovst. 

The Tertiary fonnation occupies a belt of very gradually increasing 
width, extending from southern 'New Jersey to and including Florida, 
separated from the limestone range by gneiss, slates, and sandstones, 
over a wide area, in the tertiary are found large and numerous beds 
of shell-mrai and limestone, the latter invariably the result of consolida- 
tion and cementation of tlie former. In these deposits the shells are 
frequently almost michivaged either in appearance or chemical composi- 
tion. 

At many points on the coast is found a still more recent formation,. 
, the Quarternary or rost-Plioceno. This is the locahty of the South 
Carolina phosphates. 

Havhig thus indicated the general topography and geological charac-* 
ter of the mineral fertilizers of the Atlantic States, the specific localities 
in each State will now bo noticed. 

MAINE. 

Maine is well supplied with limestone of good quahty, and so distrib- 
uted through the State as to be readily available. With the exception 
of the calcareous beds of the Lower Ilelderbergof northern and of east- 
ern Maine, which, as before mentioned, is continuous with that of New 
I3runswic?k, the limestone of Maine is of the azoic age, and of crystalline 
or saccharoid texture. The largest outcrops of this rock are in the 
<50unties of Knox and Waldo, and have long been worked for lime, for 
many years supplying the greater part of the lime used in the eastern 
States. The convenience of access to the main quarries, those of Thomas- 
ton, and the excellence of the lime there manufactured, very early 
created a lai^ge demand, which still continues- 

The beds lying ijmnediately upon the Keag Eiver, Knox County, are 
strongly dolomitic. The beds of Waldo County are located in its south- 
ern part, and have been largely worked. Numerous small outcrops are 
found in York, Oxford, and Androscoggin ; and in Frankhn, Somerset, 
and Kennebec the beds are not only numerous but extensive. Iq south- 
ern Sagadahock several localities of the rock arc reported ; also in 
southern Aroostook and Lincoln, and in Penobscot Counties. In Han- 
cook County the rock, so far as examined, seems to be so altered as to 
be of little economic value. 

The Helderberg limestone of northern Aroostook, northern Penob- 
scot, eastern Washington, and. central Piscataquis probably underlies 
a large extent of country, but has not yet been thoroughly examined. 
This rock has been manufactured into lime to only a limited extent; its 
product, however, Is of good quality. Thorough analyses of the lime-rocks 
of Slaine are not accessible. The percentage of carbonate of lime in a 
few specimens is as follows: 



OxHanl County.. 

j(Lndrortcol{.',fiu Coujitv 

lYaiildiu <>j:ir.ty . - . 

Somcvtiet County, Iji^^hoat. .. 
Keniicbcc Couuty, aveva^^o . 
Peaobeoot Couuty, lii^^;lnist-. 
Piscataquis Oouiity, iivcriago 



79.0 
43,6 
610 

sat) 

75.0 
89.2 
62.0 



MINERAL FERTILIZERS OF THE ATLANTIC STATES, 371 



Coinparati^'oly few localities of pond-marl are reported in Maine j but 
from tlicir distril^utioii, and the geological cliaracter of tlie State^ it is 
probable that mairy others exist, Near Ambejijis Lake, Piscatciquis 
Coxmtj", and in Linieric]^, York County^ are largo and easily "worked de- 
positSj the Liinericlv marl lying^ under peat. Bed8 ^ire reported at sev- 
eral points in Hancock and Washington. In the former county these 
liaye a special ^^^Juc from tlie lack of limestone of good quality. Marl 
is found in Oxford ar/d franklin also ; though of the 0:dbrd marls one 

Large depoSiitB 



silicioui:^. 



bed at leastj that near Brovrnfield, is ]7urely 

of pond-marl are ;i'.ur.^X'^^-ted to oxiat in the county of Aroostook ; and a 
fe^y have already been opened, irorn oncof rrluch tlicnKU-l v.-afi obtained 
of which the folk)yrini>' is an analy^sis ; 
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NEW IIAI^PSIimE. 

The limestone of ^^e^v Hampshire is altogether crystalline, and of the 
same formation as the older Ume-rock of Maine. It has been found and 
described in the counties of Grafton, Hillsborough, Snilivan, and Coos. 
Analyses of New Hampshire limestones give results of some economical 
importance, some specimens yielding suflicient magnesia to indicate a 
probable value as water-lijiie ; and others, such a proportion of silica as 
to cause the formation of slag in burning, unless great care is exorcised. 
These remarks ai)ply, of course, to any limestones of simdar composition. 

Limesioiw from Graf Ion Countij. 
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Lbtica'one from MiUslorourih County, 
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^ Limestone fj'om SuJUvaii Countij. 
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Poiid maii is reported in Goes CoiuiLy onhfj but tlicre is every proba- 
bilitY of its existence clnewbere. A decjoinposed liiiior.toiie found near 
LjnTiej GraftoTi Oounfy, i;^ th<TO known as marl. 



Axi alrea^ly mcntioiied, tbe/j:;i'(vator aiuoiuit of liaiestouc in Veruioinis 
found aloBg or near tbolineof the Green Mouutainy; tliougbjin fclie words 
of Professor Ilitcbeockj tbero is scarc^ely a town in tbe State v/liere it 
docs not exist in some form. Generally- B]>en]dngj west of the mountains 
tbe limestones are x)ur(^ly calcareous, ivbile to tbe east they are often 
decidedly niagnesian. 'Hie azoic crystalline limcvstono appears in Ver^ 
mont;, as in tbe preceding Bfeitcs, and is widely dij^tributed. It is found 
in tbe eastern parts of Franklin nml Addison, in Lamoille, western 
Washington, Kutland, Windbam, and Bennington. In Windsor tlic 
rock is extensively manufactured into lime. 

Tbe limestones of Western Vermont are of tbe Hudson, TroutoUj and so- 
called Eolian or Taconic groups. It has been recently clairjied, however, 
that tbe limestones of the Trenton formation and the Eoliau Jire iden- 
tical. Tbe Eoban supjdies tbe linest ma3:bles of Vermont, find extends^ 
tbrougluvestern Eenuington, central Kutlandand Addison, and westeni ' 
Gbittenden, easily reacbed at most points, and furnishing a strong and 
pure lime. The Hudson and the Trenton limestones are found in a nar- 
row range along the noitbern half of the western border of Kutland 
County, occu])ying a^vidc area in ivestern Addison and southwestern 
Chittenden ; tlien, dipping under the lake, they reappear in Grand Isle 
and Isle Lamottc, ami in the northwestern part of Eranklin County. 

Orange County, Caledonia, and Essex seSin to possess no limestone 
rocks. Through the center of Orleans County, running nearly north 
and south, lies an isolated ledge of Upper Jlelderberg limestone, very 
silicious, as wdll b(^ seen ixom its analysis. 

lAmcsionc from CJdftendsn Coiinly, 



Carbonfite of liiTio- . 

Garboiiato of mngncsla — 
Alumiua and oxido of iron 

Silica, &c - 

Water anil loss 



8143 

as. 14 

1.50 
O.90 



moo 



LimcBtonc from FranUui Counti/, 
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Limestone from Windharti CounUj. 
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Marhle from llailand County. 
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LUmiUmo from Addison County. 
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In vievr of tliis Kc^iicral distribution of calcaroons rocks it would natu- 
rally, be expected that many localities of i)ond-iiiaii would be found iu Ver- 
mont, and accordiiigiy wotmd numerous beds of tliis fertilizer in a belt of 
country twenty to thirty-five miles in vvidth, extending' through Wind- 
bam, Windsor, and Oim>ge, along the Coiinecticiifc Biver^ and northward 
through Washington J Caledonia, and Orleans. Iu the western portion 
of the State the only deposits reported are on Grand Isle and at Monk- 
ton, Addison County. But four analyses of Vermont marls are at hand, 
but tliese mny safely be taken as representative. 

Marl from Grand Me, 
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Marl from Orange County^ ( Williamstoxvn.) 
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Mitrl from Caledonia County. 
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Marl froTii Addison Couniij, 
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MASSACHUSETTS, 



The Eolian limestoTie of Vermont extends into vresterii Pilassacliusetts, 
ancL as ill tlie former State, foriiislies lime of tlie "be-st quality ^aRd in 
immense quantities. Its outcrops are coultned to Berlcsbire Coimty, 
mnnin^^ north and south iicross tlie State j but tlio crystallme azoic 
makes ita^ appearance in all tlie counties of tlio State, to a greater or less 
extent, except in the peninsula of Barnstable and its ncighbormg islands, 
which are recent. 

Lmesione from J^erkahlre Couiily, 
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Limeshnefrom Middlesex Couniy. 
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Limestone from FranUin Comity. 
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lAmestone from IImy}sliire County. 
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Limesione from Sampden County, 
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Limestone from Konfolh County. 
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LimesioKe from Essex County, 
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Limesione from Worccsicr County. 
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Pond-marl is reported only in Berkshire County, at Stookbridge, Pitts- 
field, and Lee. It is of ricli quality, as seen by the following analyses : 
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In the Tertiaa-y, on the coast of Plymouth County, and at Gay Head, 
a greensand ^?as described by Professor Hitchcockj and hopes were at 
one time entertained that its fertilizing value might be found to approx- 
imate to that of the I^ew Jersey formation. These expectations were 
hardly warranted by its chemical constitution^ which lacks both phos- 
phoric acid and potash ; and, so far as is known, no me is at present 
made of this material, in agTiculture at least. 
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RIIOi>E 3SLAND. 



LiiueaLonc in Itlioclt^. l^hind exi^its only in the liorilieastcvn portion of 
tlie State, in tlio tovviisliips of OiimbeTlaud;, Wmitlifield, and Providence, 
and on the Lime Islands of j^ewport Harbor, It is of a geological form- 
ation similar to tliat of eastcjni Ma5)Sacliuf?)cttSj and Iveqiiently doloiiiitic 
to a considerable deif;rt?e. 



Oarbonato of limo 

Carboliato of magjieyta 
Inaolulilo matter 



no 



98.8 



n,4 



mo 



Carbonate of limo 

Ciirbouatc of uiugut&iii 

Oxido of irou 

Id soluble matter 




ISo mail of any kind has been found* in Ehode Island j or^ if found, 
has not been reported. 

CO]Sr]SrEGTICUT. 

The Eoliaii limestone may be followed from Massochnsetts nearly 
across the State of Connecticut; ^vestern Litchfield County and Fairfield 
possessing large and Tahmble beds of limestone and marble. Ifumerous 
localities of limestone are found through eastern Fairfield and the west- 
ern half of Now Haven and northeastern Litchlield. Limestone is 
reported in New London County, but as being difficult of extraction. A 
bituminous limestone is found iii the southern i)art of Hartford County 
in limited quantity. Analyses of the Connecticut limestones are not 
accessible. In general character^ however^ they agree with those of 
w^estern Massachusetts. 

Pond-mai^ is reported in Farmington only^ the analysis of* which is m 
follows ; 



Organic matter 

Pliosplljito of lilHO 

Carbonate of liino 

(3arbouato c*f magnesia 

Silicious matt«-'r .'. 

Water 



NEW YOBIv. 

The largest development of limestone which occurs in the Athintic 
States, outside of the* great belt already doscril3edj is found in New 
York. This lies parallel with the late coast of the State, and includes 



12.5 

0.4 
64. d 

17,8 
2.D 



98,0 
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the ^Jiaguriij tlic Salina, tlie Lower and tbo Upper Ileldcrucrg, and tlie 
Hamilton liiiiestc)ne& of tlic ]S^e^v York F,iirvey 5 or, in . more general 
termS;, tlie later lime roclcH of tlu^ U}):>er Sihiriau and tlio earlier one ol 
the Devonian age. The eulcareous jnoTiiberi^ of the Lower Siliiriau 
groui), including that heretofore nicnticned as J^]olianj arc found inmniiig 
oHj and parallel with, the eastern boundary of the State, and also bear- 
ing southeast from tlio eastern end 01 Lake Ontario througli several 
counties. The azoic cryvstalline variety appears to tu")nie extent in the 
counties along the St LavvTcnce river. ^ The followhis counties are re- 
ported as having- limestone vrithin tiieir liuiit.^], under circaui stances 
rendering it avaiiabic for ecouoniic purposes: Albany, Ciinton, Colum- 
bia^ Dutchess, ICshc-x, Franklin, Jefiers<n^., Lewis, New York, jSliagara, 
Oneida, Onondaga, Aladisou, ()tsego, Orange, rutuani, liockliiud, St. 
Lawrence, Saratoga, Scoliario, Si'Jieea, UJster, Wayne, Warren, Wasli- 
ington, and Westclic.\^(:cr. 

In Scoharie County iy foundaprah^eruient IrJii, liiio wn a.s a.garic mineral, 
of whicli an analyses will be found be]o^^^ Tliis exists in sufficient quan- 
tity to be of some i!U])ortance. Large be^ls of tno saiiie foi^mation^ but 
of more compact texture, arc found ia nerkimer, Onondaga, 3ronroe, 
Cayuga, Tompkins, Livingston, Erie, Franklin, Groeue, Niagara, and 
Saratoga. Some of the tula beds arc .sufficiently consolidated to furnisli 
building materials. 

The State of New York furnishes nearly all tiie gypsum or plaster 
manufactured in the United States — perhaps the most important beds 
being located in the district traversed by the Erie caual ; though the 
distribution of the inineral is wide, as will be seen by the following list 
of localities. Gypsum is found in quantity sufficient to i>ay for extrae- 
tion in the counties of Cayuga, Herkimer, Livingston, Madison, Monroe, 
Niagara, Oneida, Onondaga, Ontario, Seneca, and Tojnpkins. An impure 
variety, but fit for agricultural purposes, is found in AVayne County 
also. 

A vein of pliosphate of lime, at Crown Point, Essex County, was at 
one time somewhat extensively worked ; but, being so mucli mingled 
with rock as to preclude its protitable extraction, it has been abandoned. 

Of the extent of the lime and plaster industry in New York some idea 
may be formed from the fact that, in 18G5, one liundred and fifty manu- 
fa<Jtories of these nmterials were reported, including oDly those on a 

. somewhat extensive scale, and manufacturing for commercial puri)oses. 
These minerals form the basis of a large manuliicturmg industry, namely, 
the making of hydraulic cements, (water-limes,) mastics, &c., of which 
the gypsum and magnesian limestones form the necessary constituents. 

, Pond-marl is reported in more than one-half of the counties of New 
York, namely : Albany, Allpganv, Cajaiga, Cattaraugus, Chautauqua, 
Ohemungj Columbia, Cortland, Dutchess, Genesee, Greene, Livingston, 
Madison, Monroe, Montgomery, Niagara, Oneida, Onondaga, Ontario, 
Orleans, Eensselaer, St. Lawrence, Saratoga, Seneca, Steuben, Tioga, 

K Tompkins, Ulster, warren, Washington, and Wayne. Of these deposits, 
those of Cayuga and Oohimbia are the most extensive , au d those of '^Cioga , 
Orleans, and "Warren probably the least 

LiMCSione from Dutcliess Countij, 



Carbonate of Ume 

Carbonate of masnosia. 



60. 50 
3a. 50 

100.00 
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Limcbtoiw from Klafjara Count}] 

Carbonate of 

CitrUoiiato ot' nja^^iiosia 

Silica juhI alumina 

Oxido uf iron 

'Water iind less 



lAmcsio ne f rom 2ladhon Con 71 txj. 



75. 63 
2G,70 
•2.25 
0.35 



100. CO 





J. 


2. 




00. 50 
0. ^5 

0. j>;j 


90.30 
0.20 








99.75 1 09.00 



Limestone from EocJdand Coiuify, 



Carbonate of lirao. 
lusolublo matter, , . 
Water and loss 



93.50 
3. 75 
2.75 



moo 



Lbnesfone from Wesichest'cr Count)/, 



Carbonate of limo 

Carbonnto of inagnoijia. 

Silica, alumina, ami o^ido of iron. 



53.34 
45.69 
0.87 



moo 



Tufa from Scoharie County, 



Carbonate of lime 

Silica 

Organic matter — 



07.25 
0.80 
1.95 



moo 



Tufa froni Saratoga C&iinty. 



Carbonate of limo 

Silica, alumina, carbon. 



05.00 
5.00 



moo 



Carbonate of limo , 
Sulpliato of limo. . . 
Ciay 



Gyimtmfrom Caiftiga County, 



Pond-marl from Onondaga County. 



2L65 
7L75 
6.60 



moo 



Carbonate of Hmo 

Silica 

Alumina 



S3. 00 
10.00 
7.00 



100. 00 
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Vond-marl from Orange County. 





93. 75 
6.25 




I'oncl-marlfrom Ulster Co\inf\j, 


100. 00 






92,75 
3.25 
4,00 




Orgnaiic regetaljlo matter 




100.00 


Fond-marl from RcrUmor CounUj. 




19.20 
1.10 
0.45 

40. 25 
0. 45 

31.05 
0.55 
0. 35 
Trace. 












Potash 


Soda . . 






99.40 


Pond-mcirl frovi Greene Coxmiy, 




97. 32 
2.15 
0. 53 


91.75 
B. 25 
trace. 


Insolable silica and alumina 






iOO. 00 


ICO. 00 



Pond-viarJ pom Seneca Comiy, 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


Ov^tnic mutter , 

Carbonato of lirue 


4. 50 
8.5t> 
0, 60 
77. 10 
2.10 
l.S;J 


2. 50 
,90 

11.70 
70.40 

3. 5J 
2. 00 


1.00 
4. 20 
G. 00 
83. 33 
2. IG 
2.80 


2. 71 

4. 32 

5. 58 
82. 98 

3. ()0 
.81 


3. 48 
1.65 
5. 00 

83. 35 

4. CO 
.86 
.20 


9. 96 
2.12 
13. 00 
67. 30 
3. 00 
.01 
.13 


8. 57 
3.10 
20.65 
56.80 
1. 60 
.37 
.11 








.50 












.40 


,38 


.27 












100. 00 


ICO. 00 . 


99. 00 


100. (H) 


oaoo 


9C. 50 


90. 50 



Foml-mGrl from Fsaojo Cmn\i}j. 



Silicic aeid 

rhospboric acid 
Carlionic acid.,. 
Sulphiuic acid,- 

Liuie 

Iron 

MagDesia 

Pot-aasa ... 

Soda..... 

CHoTine 

Organic mRti.er. 



NEW ,n3E.SEY. 

Tljie liinestones of New Jersey ^ adopting tlie ciassiflcatlon of Professor 
CooKy State geologist; axe tlie -vrMto crystalline of the azoic age^ the 
magnesiaiij and the fossiliferoiis. The out-crops of all these are easily 



59. 20 


22.60 


X.15 


2, 35 


9. 02 


29.15 


0. 15 


0. 09 


12. 78 


36.26 


3. 40 


, 1. 15 


0. 55 


0.35 


0. 45 


0.36 


0. 40 


0. 07 


0. 11 


0.12 


11.01 


8.44 


90. 72 


99.94 
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traceiiblo io t:orres]>oiuliug foriuations in Isew York aiul PfiuiyylvaiiiMj 
;uk1 arc KmitoKl to tlva iioillnvef^teru portioii of the State. The azoic 
limotitoiic i.s i'onml in t}io counties of Siisyex and Warren, luainly in the 
Sp:u'iii> n-u tlic Venion Valley^ aud, to a limited extent, m the ^soiitlierii 
]>urt 01 Paysaic. and the uortlieni townships of Sforris County. Analyses 
of this lir.KKstoni- i>re. aiipGiidcd, Tliis rock hiU'^ been %vorkc(l for lime to 
oiiiy a tritiing- extontj tjiongli yielding an article of good quality, Mag- 
ncvsia, in eonit-idernlilc ])roi)crtion, is fomid in by far the gToator nulnher 
of thtO liuic roelvH oi >Rnv Jersey, youic of tliom being true dolomites. 
'5'lio ibniuitioijj di.stu.iguialied JUS inagnL*Hian l>y Professor Cook;, is found 
]>rineippJiy in il^e eoni5tic0 of SiiKseiraiKnyarrenj-Nvlricli, indeed^ contain 
!iear]y all tho. liineKtoue of the State. It extends into northern Hunter- 
don, raidi^ ixnuid iii.snndl l>ed,s iu south vrestcrn SI oiTi»s, northern Somoi- 
tiet, and cjuiilenj PasHiiie. This roclc is contsidered by ProfeKSor Cook to 
correspond, isi ideological pcf-uMon, A\'ith the calearc'ons i^aiid roclv of the 



^ork suvA'ey, lying beneatli tho Trento]!. Probably ninety per cent, 
of llie lin>o imvtaitaetured in Is"ew JerBoy is from thi;iJ formation. 

The fosyiiirerons limCwStonc (^orrespond.s to the ('aicareont-j rocks of the 
Trenton and t -le lleiderberg group. A belt of the former extends from 
the lSU:)^v York liiie southwest to Bc^lvidero, on tlie .Delaware, and of the 
Latterfroni tlic noiMieru to tiie soiitlieru line of Su?;vsex County^ along the 
Dciaware^ wovi:. of iCil tatiuny Mx)untaia. These foHwiliferous'rocks yield 
an almost ])ure^ iinio. 

The so-eal!(>d yelh)Vv-inarI, or iinie^itone of the eretaceouH epoch, found 
in eonnectiini with tlu^ greensand, is i)h>o made available as a souroe of 
b'me, it iM (\oniined (o the eonutieis of Moinnouth, Buiiingto]!, Camdenj 
Glonecstorj and JiidoMi, varying in quality with its location, In Salem 
County it iw hnrd and (Munpaet, and is Inirned for building purposes. 

Several extensive depositrii of caleareoas tufa are reported in north- 
western Sus:^.(^x, near the Delavrare Jiiver. 

IsTear Huvdfttovrn, Mor^i^J County, crystalb'ne phosphate of lime (apa- 
tite) is found, Kometiines iu large nia^se^3. The same causes which en- 
forced the abandornamit of tlie Crown Point mine, in JSTew York, have 
..I . . , ^sphates. 

which revolu- 
e report 

geological survey of Ifew Jer- 
sey presents some statements as to the amount of greensand raised, 
transported, and used, of which the following is an abstract. 

The amount transported by rail, and used almost exclnsively beyond 
the greensand region, was: ' 

^ii lS67. 120,740 tons, 

iSGS \ 134,000 tons. 

In ISGTj marl was delivered along tire line of the Delaware and Earitan 
railroad at prices ranging from $1 DO to $1 GO per ton, and to other 
points as follov/s: 

Frico jKr ton of twenty hiis'kcl'i. 




Briclrrcton 

Jielvidcro 

Jiirmin^liam . 



Sqiiankiim 
Conijiany. 



rem)7erton 
Cojnpaiiy. 



$1 20 
1 fiO 



WTiito HoTSo 



Wc3t Jersey 
Company. 



$1 85 



2 45 



"Alon^^; tholine of Cfiindeii aiul Atlantic r:iilroad, at 60 cents per ton, and np-^yard. 
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Fy'ic-c per ion of twcnt]/ buultals — CoiitivuiocL 



Caiaden 

Freehold 

Marlboronp:U — 
lilount Holly - - 
2s ew Brnuswick . 
Bouth Amboy...- 

Salem 

Trcuton 



Squanknni 
Coniiwiuy. 



2 40 



3 30 



;i 'JO 



Pnnbortoi) 
CoTHpfiny. 


OojiipiUiy.'*^ 


West iTorsey 


J 70 




i 70 














'2 <){) 














()(» 


1 ' 







* AloDf; tboline of tlio Camtlen and Atlantic rxulroail, ixt H) coiits prr Ion. jlik^ np',v:ir(i. 

Freiglits upon the Delaware and llaritaii caiial were lovrcr tiian tlis 
preceding by tliirty to fifty cents per ton. Prices at pits range from two 
cents to eleven cents per sqnarc foot in tlie ground ^ and from thirty-five 
to fifty cents per ton when dug. The aggregate amount of greensaud 
raarl used annually in New Jersey is estimated at one million tons. The 
extraction of the marl is accomplished, either by removing superin- 
cumbent strata and digging from above downward, or, more gei?.era.llyj 
by working into hillsides and the banks of water-courses. In both cases 
much trouble arises from the accumulation of water. At Sqiumkum and 
Woodstown, after removal of the overly iug materiaj^ the fvarracc of the 
marl is flooded, and the work done raxndly and eeonouncaliyby iiop.ting 
steam-dredges. 

Shell marl of the Tertiary period is found in Oujnberland County, at 
and near Horse Eun. It is of two qualities, distinguished as black and 
gray, of which the latter is the best and most plentiful. The black, con- 
taining a large percentage of sulphuric acid, should bo neutralized by 
lime before application to the Koil. 

Of pond-marl, large and easily accessible ]>ed:^ exist in the AYallkill 
and the KLttatinny Valleys of Sussex County. 



Limo-.. 

Mamesia — 

Oxide of iron anil alumina. 

• Potoiib ftud boda 

PboRpboric acid 

Sili^io acid, miartz, d:c; . . . 

Corbonio acid 

Insoluble in acid 

Water and loss 



Passaic. 



Warrcii. 



5. 30 
0. "21 



54. VA 
(1. 5:.^ 
j.3J 



!i3. 00 

2. 



0. (}() 

4:j. oc 



J7 



10.). 0 J 



Sussex. 



la vA 

I, BO 



'a "15" 



^TorriB. 



15. TO 



t*:7 



It. 70 



2. e4 



J\Iagncsian Umnsionc. 



SowLTset. !p:ii2\tcrdoii. 



Limo 

Magnesia 

Oaroonic acid 

0:Kido of iron 

Alaioina 

Potash 

S»da 

Phosphoric acid 

Silicic acidnnd (juaxtz- 
Watci'-,.. 



11. 4 
41. 1 
1.3 
4 0 
.3 



v.- 4 I 

15- r» I 

41 5 ' 



27.7 
17.4 
4;j. 0 

1.0 



20. ;{ 

4j.G 
'i. 2 



8. 0 : 

.7 1. 



2.0 



1.1 
1.0 



00.4 rjo. 8 ! f>7. -. 



JIM 7 



100. OJ 



100. 00 



100. 00 



10. u 
45. 4 



'M). 1 
\] 1 1 
41.4 



1.0 



4 



(1 

10. iJ 
1.4 



4:>. 1 



0 i 9. 0 I 
I .3 \. 



1.8 



p'j. 5 ors. 7 I 1)0. a I 00. 



07-9 



:^0. 4 

44. tt 



100- :j 
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FosfsUifcroiut Umcsiove from Sussex Count:/ and Warrm. 



Linio 

HiM^noi^ia. 

Carbduiu acitl 

^lumiaa aaid oxido of iron. 

Alkalies 

Silicic acid and quarts 



53.4 
.4 


43.2 
o o 


54.7 


42.0 
1.0 


1. <j 


43.0 
.2 






.4 
1.8 


2.7 




100. 1 i l^l. H 

! 


1O0.1 



YdJo\{) Mimisiouc from ^-Jitlar^ Coiuitj, 



rijosx)hf)nc ncid ... 
Sulphuric acid — 

Silicic acid 

Magucsia 

jMumina 

Oxide of iron 

Caxboniito of liuio , 
WaiQV 



rimj^haie of lime from lliirdslown, MorriQ Coiini}/, 



Phosphoric acid 
Oxido of iron.... 

Lime - 

Chlorine 



43. 34 


43.23 


0. 04 


traoo. 


55. 03 


53.37 


0.34 


1.03 


iJ7. SO 


97,62 



Graij tcrliary marhfrom Cumberland Coitnty, 



Silica and quartz 
Oxido of iron — 

Alumina 

Xiime. -- 

Ma|;nesia 

Potash 

Soda 

Sulphuric acid... 
Phosphoric acid. 
Carboaio acid ... 
"Water and loss. . 



rv:?. 30 


50.20 


0. 07 


3.38 


2.84 




15.30 


19.71 


0. CO 


0.50 


0. 07 




0. r>a 


0.63 


:i. 56 


2.09 


0. 45 


0.70 


0. 00 


15. 05 


4. 24 


6.15 


100. 00 


100.36 



Fond-marl from Sussex County, 



Lime 

Maffnesia 

Carhoiiic acid 

Water and organic acidf? 

Almuina and sosqui-oxidc off iron 

Phosphate of lime 

Silica 

Organic matter 

Water 





50, 38 


0. 6-2 


0,36 


3B. 57 


38,90 


4. 10 


4.34 


0. 45 


0J8 


0. 30 


0.6C 


0- 43 


0.37 


4. 19 


3.5-1 


1.P7 


1.29 


100.8 


100.00 



PElSrisrSYLVANU.. 

Ill Penii.sylvania the liinestoiievS, with the exc<:^ptioiis hereafter iiofcicedj 
are confined to a well-iriiirkodbelt running east-iiortheast and weBt-south- 
west across the State, bounded on the northwest by the main range of 
the Alleghanies and on the southeast hj the ra.ngo of hills known as 
South Mountains, In tlii^s belt the Upper and the Lower Silurian linic- 
rocks appear in innumerable outcrops. So general is the distribution of 
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limestone witliirx the district described that it woiild. he hard to name a* 
toivnship, save in the anttoacite coal hasinsj ^vhicli does not possess a 
coiiTenient source of linio of siifiicieiit purity for agriculturcal nsei South 
of South Mount uinvS there are three limestone regions— that known as 
the Limestone Valley of Yort and Lancaster ; the niarhle formation of 
southern Montgomery, cenual Chester, and south crn Lancaster; and a 
nan^ow helt entering central Biic>:s County at the Dcla^'arCj and extend- 
ing nearly across tlie county. 

Throughout the coal-fields of "western Pennsylvania carboniferous 
limestone is found outcropping along the borders of streams and in simi- 
lar.locations, in quantity very variable, hut gradually increasing in i)ro- 
portion to the other carboniferous rocks, until the Ohio line is reaclied. 
It ^Tiil be seen, by this necessarily meagre description of localities, that, 
with the exception of five or six counties in the northeast corner of the 
State, and a narrow district along the northern boundary, every portion 
of Pennsylvania is supplied, to a greater or less extent, with calcareous 
rock. In a region of this geological character the formation of pond- 
marl is more tlian probable, tliougli we can find no mention of such 
deposits, 

DELAWARE. 

Altered limestone, similar to that of soutlieaiiitern Pennsylvania, is 
found in northern Delaware^ near the State line. 

' Greensand marls similar to those of New Jersey appear in northern 
Delaware. The beds of this fertilizer on the western shore of the Del- 
aware Eiver lie altogether in the southern half of New Castle County, 
between the Delaw^are and Chesapeake Canal and Appoquinimink Creek, 
extending from the river to the Maryland line. The shell marls of the 
tertiary, so common from Maryland soutliward, do not appear in Dela- 
ware, though shell beds of aboriginal and even more recent formation 
are not rare, and in the southern portion of the State have furnished no 
inconsiderable amount of lime. They are found on the bay shore, chiefly 
ftom the center of Kent Conntj' to lower Sussex, 



Linmionofrom XeiccaBtlc CounUj 











78. 5 
0.0 
Trace. 
13.1 


4(i.6 
O.C 
0.3 


54,4 
45.2 
1.0 
0.2 










99.0 


100.8 


100.8 



MARYLAND. 



The northern counties of Maryland, with tlie exception of Cecil, are 
aU sui)plied with limestone, corresponding to the Pennsylvania forma- 
tion, of which it is an extension. That of the counties of Baltimore and 
Harford iS' altered and crystiiUiue, lurnishing very good marble. That 
of Carroll, Frederick, Washington, and eastern Alleghany has the ordi- 
nary character of limestones of the Trenton group. That of w^estern 
Alleghany coiuity is carboniferous. Beds of gr^^ensand, continuous with 
the same formation in Delaware, occupy lo^YQv Cecil, almost all of Kent 
County, and, crossing the bay, appear in Anne Arundel and Calvert, 
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and to wsomc cxteut iu JMnco George and OliarlCvS. South of this belt 
of the cretaceous iGrmatiou, the .shell Diarls of the ti^rtiary are found in 
great aSundauco.^ although on the Eastern Shore they dip southward, 
and lie too lo^v for profitable extraction .south of the counties of Talbot 
and Caroline. In the peninsular comities the shell marls are easily 
reached ^vliercn'er ravines and guilicp have been formed or the bants of 
the larger bodies of T^'ater arc al)rupt. In Maryland the line betTrcen 
the cretaceous and thci tertiai'y formation not sharply deliiied, so that 
the characteristic maris of tlic two epochs arc Ibund commingled iu 
Prince George and in Charles. 

Llincsiovf) frora .JjalUuiorCy Frcdcrich'j and Washh}fft())L 



Carbonic acid 1 -^'^ . '^'5 . * 

Limo i>M ! 

Magnesia ; \ ^'^ ■ 

Silica ; 4 I G 2 

Undotermincd : ' 

Oxide of irou ; • : 



X>. ,'5 



4^) 



11 
1 



16 



41 

n 



•I 



100 I 100 : 100 I 1 

I ' i 



IDO ! 100 100 



Shell Duti^lfrovi Talhot County, 



Silica 

Alumina 

Carbonate of limo . 
Oxido o£ iron 



00 j 20.00 

,150 JO. 50 

37. CO I r>4, 50 

■2.50 I 10.00 



m. 00 



15. CO 



Shell marl from Queen Anno Count j/. 



Silica 

Aliimlnar 

Carbon a to nl* lime. 
Oacide of iron 



43. 00 
4. 25 
50. 00 



97. 25 



50.00 

a 00 

42.00 
4. CO 



09.00 



45.00 
5.00 

50.00' 
4.00 



101 00 



ShcU viarlfrovi Prince George County y (dir/ht adrruxture of grccnsand.) 



Silica..., ^ i 47.75 

Alumiim - 0.75 

Carbonate of li iiif.' i 20. 50 

Oxido of ivoD 7.00 

Potasb ; 2. 00 



96.00 



2a 75 
5.00 

53.65 
C.25 
S.20 



9C. 05 



Shell -marl from CaroUnc Conntt/. 





37. CO 
4. 20 
47, Oo 

a 


5D. 75 
8.50 

27,50 
5.50 










90.50 


97.25 


Shell rmrlfro:n Charles Coiinii/, (some grcensand.) 




5-3. 25 
8.00 

21.^0 
5. m 
1.55 


3a OO 
45.00 


1^5. iiO 


114.50 



\ 
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The foregoing analyses of marls, extracted from the Eeport on the Geo 
logical Survey of Maryland, by Ducatel, Tvere ntade after remo^dng the 
larger shells, and consequently do not represent the foil value of the 
marls in carbonate of Ume. They are almost all, however, so silicious as 
to forbid transportation beyond the immediate neighborhood of their 
occurrence, 

VXEGINIA. 

The mineral fertilizers of Virginia being fully treated in another place, 
will not be noticed here- 

NORTH CAROLmA. 

The localities of older limestones in Korth Carolina arc few and widely 
separated. Those reported, with one exception, are in or near the moun- 
tain district. In the counties of Cherokee and Macon, \'aluable lime- 
.stone and marble outcrop in large quantity on the bluffs and banks of 
streams. In Madison and in Buncombe a crystalline magnesian lime- 
stone is found, and has been worked to some extent. A belt of calcare- 
ous rock crosses the State from Stokes county through Catawba, Lin- 
coln, and Gaston, to King^s Mountain, in South Carolina, which has 
been extensively quarried. Sueh being the location of the older lime- 
rocks of iTorth Carolina, and the facilities for transportation being very 
limited, the greater portion of the State is necessarily dependent for 
lime upon importation, or on the marls and limestones of the tertiary 
formation, of which many are so consolidated as to be ayailable for 
architectural purposes, as well as the manufacture of lime. A bed of 
marly limestone," probably of this character, is reported in the north- 
ern part of Wake Coimty. Such consolidated beds are found in Wayne 
County, along the iS"euse Eiver, together with more friable marls. Large 
deposits of shell marl exist in Bladen County containing many copro- 
lites. Near Ifewbern vast beds have been opened, and marl of varying 
consistence and quality is found along the course of the Tar River, from 
Nash County to southern Edgecombe, as well as on the Lower Eoanoke 
and the ^Teuse. On the last named river, and on the Lower Cape Fear, 
the greensand outcrops through the Tertiary, but does not compare in 
ngricultm-al value with that of New Jersey, Delaware, or Marjland, 
Like the similar deposits of Maryland, the shell marls of North Caro- 
lina are too silicious to admit of distant carriage. It has been suggested 
tJiat a cheap process of separation of the silex, by washing, may be 
found practicable, but the experiment has not yet been tried on any 
extended scale. 

Shell marls from Wayne County, 



Silex 

niosphate of lime 

Oxide of iron and alnmiiia 

GarboDato of lime 

Organic uxatter and '^ator 



Shsll marl frotn Edgecovibe Couniy. 



Siles: 

Phospliate of Ume 

Oxide of iron and alnmina 

Carbonato of limo 

Organic matter and water 



4i, 15 
1. CO 



90. <jO 



56. 25 

7.50 

34. 15 
2.10 



100. m 



25 
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Shell rmrl from Nash County, 



SHqx 

rii^spbato of toe 

Oxide cjT iron and alumina 

Carbaimto ol' liiue 

Organic mattLTaiul vator. 



1$.S5 
10,00 
71.75 



100.15 



Shell Tmrl from Craven County. 



Sand , 

"Water 

Hapjnesia 

Carbonate of lime 



26.60 
1.70 
0. 10 

71.22 



09. 



Shell marl from Jones County, 



Silex 

Pbospbato of peroxide of iron and altunina 

Ciirbouato of time 

Cftrbonato of magnesia , 

Potash 



13. CO 
1,10 

85.30 
1.02 
0.0-3 



lOO. 34 



Massy shell marl from Bladen County. 



Silex 

iMumiiia, phosphato of limo, and oxide of iron 

Carbonate of limo 

Masiujsia 

Potash and soda 



" 5^50 
7,15 
40.50 
.75 
Tr?MJ6. 

100.90 



Coprolitcs from Bladen County. 



Silex 

Phosphate of I Vmo. - - 

Carbonatoof liino 

MagncBia 

Potash 

Organic matter and "vvater 



Shell marl from Pitt County, 



Silex 

Carbonate of limo 

Phosphate of limo and oxido of iron 

Watur 

Ma<?uesia 

Potash 

Organic ludttcr 



SOUTH CAEOLINA. 



Soutli CarciiRa. ])0SwSesscs but little limestone- Tlio formation men- 
tioned as crossing iTorth Carolina outcrops in York County, near King% 
Mountain, and also in Spartanburg. In the western edge of Pickeas 
Countyj the limestone of the Blue Ridge appears, as in western Iforth 
Carolina^ upon tlie banks of streams. The Tertiary marls are distributed 
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tlirougli the eastern half of the State as in Forth Carolina^ but diifer in 
eharacter from those of that State in containing much less silicions mat- 
ter, and a considerable amount of phosphoric acid. 

Of tiie importance that attaches to the recently opened beds of phos- 
phatic fertilizer, located above the tertiary on the rivers Ashley and 
Cooper, treated in the report of the chemist of this Department, some 
idea may be formed from the fcict that seven or eight companies are 
actively engaged in its extraction in the vicinity of Charleston, Three 
extensive manufactories in that city are devoted to the conversion of the 
raw material into commercial •superphosphates, and several others are 
in process of erection, both there and at Sa vannah. The demand for 
sulphuric acid, used in the manufacture of the superphosphates, has 
caused the establishment of extensive works for its production on the 
spot. The total amount of the phosphates extracted up to May 1, 1869, 
is estimated by competent parties to be not less than fifty thousand tons. 
Of this amount the mills at Charleston consumed from six to eight thou- 
sand tons, about two thousand tons wore sent to Europe, and the 
remainder was shipped to northern ports, including Baltimore. The 
cost of extraction and preparation for shipment is estininted at about 
six dollars per ton, exclusive of interest on capital^ rent, or cost of land 
and the expensive washing machinery, tram-ways and wharves, required 
for operations on a large scale. The separatioii of tlie ])hosphatic iiod- 
ules irom the almost inert clays with wliich they are mingled, and \vhicli 
fill all cavities and depressions in the phosphatic masses/constitutes an 
important item of the cost of preparation tor market. 

The South Carolina phosphates arc stated to be readily soluble^ even 
ill dilute acids; and, in the maniifiicture of the superphosphates, to be 
ready for bagging in forty-eight hours after mixture mth the acid. 

It is believed timt other deposits, of character similar to those ut 
Charleston, exist on the soutlieastern coast of the United States, and 
that the supply will be found to be practicaJlj'^ inexliaustible. 



Limesione from TorJc Coiinii/. 



Carbonate of lime 

Silica and mica 

j^lnmiiiaand oxido o1* iron. 
Cai'ljoDate of itm^iioHra 



8rx CO 

JO. 00 
4. 50 
0. 50 



mo. 00 



75. 00 

m 00 
a 00 

Trace. 



100. 00 



Limesionefyom PicJcen^ Ooiuifjj. 



Carbonate of liiuo.. , . 

Silica , 

Alumrna and oxido of inm 



70.00 
25. GO 
5.00 

100.00 



Limesionefyom i^jmytanbnrg County, 



Carbonate of lime. , 

Mica and silica 

Magnesia and oxido of Ivon. 



90.56 
6.40 
3.14 



Limcslonefyonb Laurcnn Comty. 



Garboiiate of lime 

Kilica, alumirui, and oxldo of iron. 
Cavbonato of ma>nicsia 



100. 10 



92,00 
7.00 
1,00 

106.00 
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iShell marl from Simtm' County, 



Carbouat© nf lime 

Silica ' - ' - - 

Almtiina, oxido of iron, an^l loss 
Fhospbatci of lime — . , 



70.00 

20.00 
19.50 
.50 



moo 



Shell marl from Darlington Coiiiitij. 



C'yTbonato of lime , , . 

Silica — 

AJiimiiia aud oxiik' <?f ir 



co.eo 

25.00 
life OP 



100.00 



Shell marl from Coojyer Count};. 



Carbonate of lime,. . 

Silica 

^Iniiiina and oxido of iron 
PliOaiJliato of lime , . . . 



87, 50 
COO 
5.00 
1.50 



00. 00 
4.00 
5.50 
,50 



100.00 



100,00 



In Georgia tlie older limestones are confined to the northern portioyi 
of the State, through which they are somewhat liberally distributed. 
They occru' as marble of good quality in the counties of Gihner, Wliite, 
Oherokce^ Hall, and Habersham, and in varying form in the more wesi 
em counties. The most eastern development of the great Cretaceous bed 
of Alabama and Mississippi is foimd in the counties of Muscogee, 
Marion, and Stewart, manifesting itself as the well known rotten Ume- 
stone- Immense beds of almost unaltered shells are found hi central 
Georgia, ^nthin twenty or twenty-five miles of the gneiss and saifdstone 
belt. The marl beds of the Tertiary in Georgia, with the foregoir^ 
exception, are similar, so far as known, to those of South Oarohna, botn 
in location and chnmctej^. 



The peninsida of Florida is almost eveiy where underlaid mtli coral 
and shell marls of the Tertiary i)eriGd, and generally consolidated. 
From /this material a quarry on Anastasia Island, off the mouth of the 
Si John's River, furnishes a large supply of good building stone. Im- 
niense coast accumulations of recent shells and lime sand, formed by 
attrition of ooral, also exist, Greensand marl has been recently reported 
as found in large quantity hi Leon County, hut no analysis lias yet been 
obtained. " " . 



FLOEIDA. 



THE MARL REGION OF VIRGINIA. 



I^^OHi tlie falls of tlie river and tlirongljout tlic tide-water district, 
tlie wliole country is believed tt>he underlaid by deposits of fossil sliells, 
mostly near the surface^ but often at considerable depths. It j>s those 
fossil beds \\^hich are commonly designated in Virginia by the general 
term of warL They appear to have been formed at an era when the 
waters in whicb the animals lived were in a tranquil state; and the time 
they were undergoing the process of accretion must have been of incal- 
culable duration. The tranquillity of the waters is indicated by the fact 
that the inclination of the beds toward the ocean is very gradual j that 
gregarious assemblages of the same species are frecjuently found im- 
bedded together ; and, above all^ that many of the shells remain with the 
valves closed, and every part entire, as if death had ensued in a natural 
way; and even when separated the valves of the same shell are in cIobc 
proximity. 

Professor William B. Eogers made two divisions of this portion 
of the State- These divisions he indicated by the terms miocem and 
eocene^ which are familiar to geologists as being applicable to diiier- 
ent parts of the tertiary series. Under the designation of niiocenc arc 
included the strata which occur in the eastern and much the larger por- 
tion of this region, in which several varieties of shell marl are ])rocured 
in abundance; while the name of eocene is given to deposits of older 
date^ existing beneath, and croi)ping out west ©f the ])receding, and con^ 
taining fossil shells of a diflerent character. 

According to Professor Eogers, the miocene marl district compre- 
hends the area between the seaboard and a line conceived to be drawn 
through Jsorthbui'y on the Pamunkey, and Coggiu's PoiJit on J amea lliver, 
(some six or eight miles below City Point,) in a direction nearly merid- 
ionah The eocene nmrl district is comprehended betweeu the imaginary 
line thus described, and another line passing Iroin the mouth of Aquia 
Greek, through Wales at the junction of the North and'i^putli Anna 
rivers, and thence thi^ougli City Point. Its existence extensively beneath 
the miocene difeitrict was regarded by Professor liogovs as highly prob- 
able, tmd may now be considered certain, as a very thick deposit has 
been discovered by boring far down below the bed of James Elver, at 
Oitv Point, and another at Norfolk, of great depth, in sinking arte- 
sian well West of City Point, however, and up to the line of granite 
at the falls of the river, a very good agricultural marl is found. It seems 
to have been deposited in estuaries of \i former sea, and may be traced, 
at intervals, along the Petersburg and Weldon railroad, the llichmond 
and Petersburg road, and north of Eichmond, in the same general di- 
rection, in the coimties of Hanover, Caroline, and so on. In such places 
the bods lie near the surface, and are very accessible to farmers living 
along this boundary. 

But it is the miocene district that is most signally fa-\'ored by the rich- 
ness and abundance of the marl deposits, and their gena\il accessibility. 
In the upi)er or ^e?^,tern portion the countiy is far from being regular. 
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It lias rather au imdiilating surface, with an elevation al)OTeti(le of from 
twenty to eighty feet; ancl^ being penetrated by several large streams, 
the bliifls oil their in argius ax'e cut up into numerous €haune]«. It is 
•\Jong thc8e eliannel?;, higii above the water-line^ and along the creeks 
and inlets subordinate to the great rivers, and bad;: into the interior on 
the same lovely that marl shows itself, of the finest quality and inexhaust- 
ible in quantity. It niay not, indeed, be obtairicd on every farm suf- 
ficiently near the surfaeej bat few neighborhoods arc vrithout it. Such, 
at least, is tbe ca.se far down the rivers, until^ ap])roaching the extrem- 
ities of' the ])eninsnlas^ the countiy subsides into a vast plaiu^ with a 
comparatively slight elevation above the water. Here the niioceue marl 
disappears, which leads to the belief that it was washed away by the 
currents of a former sea. But the eocene strata, over which the miocene 
lay superimposed^ still continue, though at great depths. In boring for 
water at IS'oribik, thirty years ago, as previously referred to^ shell marl 
was first struck at a depth, of seventy feet^ and there was no change 
in the stratum for seventy feet more, when the auger broke and the 
boring was discontiDuod. 

On the eastern shore of Virginia no discovery of mnrl^ as far as we 
have heard, has been made. But there are numerous banks of oyster 
shells — Indian banks, as they are called — on the margins of the creeks 
and inlets, supposed to have been accumulated by the aboiigines before 
the discovery of the country. The shells are in a half decomposed state^ 
and, as thoy readily disintcgTatc under the action of th(^ plow, they are 
extensively used for agricultural piui)oses. In a district of such extent 
there are, as may aycII be supposed, several distin(-t- varieties of marl, 
the most prominent of which jnay be described under the following 
classification : 

1. Blue onarL — This is the kind that most abounds in the upper or 
western part of the district. It d(/Tives its ai)pellation from the compact 
blue clay in T^^hich. the shells are deposited, and by a stratum of which— - 
usually four or five feet in thickness, but destitute of Ibssil remains, con- 
taining only casts — ^1:he beds are covered. Tliis covering has to be 
removed before the marl can be rendered accessible. In favorable lo- 
calities, for tlie beds are high above the water^ a natural drainage of the 
pits maybe readily efteoted; but, where the ground does not admit of 
this, the water must be kept down by imm])ii]g. The accumulation is 
seldom so great, however^ as to render this a laborious operatioD, or to 
interfere materially with the working of the i>its. The marl is raised by 
a sweep ox other simple machineiy, or, in places w^here the dei)osits are 
shallow, it may be cast out on the banks by hand. When first excavated 
it is very heavy, and the hauling to the fields is quite laborious ; but 
planters who are prosperous collect a large supply on the banks of the 
pits, enough to suffice for the o])erations of a whole season. In the 
course of a few months the moisture is drained off from the mass, and 
the clay also loses much of its adhesion. It is, therefore, in a better 
condition to be hauled on the land^ while the burden of hauling is ma- 
^ terially lightened. This variety of marl is not so rich in calcareous 
matter as some others, containing, perhaps, on an average, not more 
than fifty per cent, of carbonate of lime; but the clay which accompa- 
nies it renders it highly useful in its application to arenaceous soils. The 
coloring matter of the clay is believed to be derived from the presence 
of minute particles of gTeensand, which, of itself, is a valuable ingredi- 
ent in calcareous manures. The blue marl also contains crystals ol- 
gypsum, sometimes very numerous. 

And hercy though perhaps not strictly in place, it may be well to 



MAEL EEGIOIT OF VIRGINIA. 



391 



describe the mode of transportatioii to the fields^ and the usual quantity 
applied to the land^ which is equally applicable to every variety of mari. 
Assnming an acre to contain, iu round munbers, five thousand square 
yards, the field is marked off with a plow into vspaces of ten yards each 
way, thus making iifty spaces to the acre. In the middle of each space five 
bushels are dropped. The boundaries being defined, it is easy to dis- 
tribute with uniformityj and at any desired rate. Carts made expressly 
for the purpose J and of a capacity of five bushels, drawn by a single horse 
or mule, being provided, the work of removal goes bravely and systemati- 
cally on ; and with good, active drivers and suflicient tcamSj a large 
surface may be marled during periods of leisure. 

This is marUng at the rate of two hundred and fifty bushels to the acre, 
which is considered an ami)le di*essing for any land not in a course of 
amelioration. On sterile lands, where there is little or no vegetation, it 
maybe too much; and the effect would be to marl- burn the soil. 
But any land, however exhausted, may be improved by the addition of 
vegetable matter, such as woods litter, pine beards, &c. In places 
where the land has been thrown out ol" cultivation, and tlio old field 
pine taken possession, a large quantity of suitable material is (iheapJy 
and conveniently supplied by felling the growth, then lopping off the 
branches, and leaving the whole for a couple of years to decay. The 
mail should bo previously spread over the suriace that it may have 
the benefit of a more perfect disintegration by exposure to the air, 
though it may be done with nearly as good eSecfc alterwards. In pre- 
paring for a crop, as much of the decayed vegetation should be turned 
in as the plow will cover. A great deal of land has, in this way, been 
restored from poverty to fertility. , ^ 

When the shells are first taken from their beds they are in their natural 
shape, and possess a gi eater or less degree of solidity. But being* mixed 
up with the soil by cultivation, and acted on either by the acids of tho 
soil or the gases of the atmosphere, or both, they soon become thoroughly 
decomposed, and all visible trace of them is lost alter a few years. 

2, White marl — In the peninsula formed by the James and the 
York Eiver, and in several of the counties north of the York, are exten- 
sive beds of white, or i)ulveinilent marl, very rich in calcareous matter; 
some specimens containing as much as ninety-five per cent., and gener- 
ally not less than seventy-five or eighty per cent, of carbonate of lime. 
In these beds the shells are rarely found entire, and the condition of the 
fragments is such as to render it diflicult to recognize the species of fos- 
sil to which they belonged. The marl i^resents an appearance not unlike 
an impure chalk. In places, however, it is mixed with a large propor- 
tion of white clay and sand, so nearly the same color as to make it difii- 
eult to distinguish between them without the api^lication of cliemical 
tests. 

3. Greensand mart — ^This abounds in the vicinity of the Pamunkey 
Eiver, in the counties of Hanover and New Kent, and is perhaps the 
most beneficial in its action on the soil of all the varieties of fossil 
deposits. Besides carbonate of lime it contains potash, phosphorus, 
and not unfrequently ammonia. When the agriculture of Virginia was 
in a flourishing condition, the evidences of improvement were particn- 

. larly conspicuous in that part of the State where this kind of marl is 
found. . 

L Ferruginous mar L— In some localities the shells are deposited in a 
yellow or ochreous clay, which, doubtless, derives its color from the prox- 
imity of ferruginous matter. The beds in some cases are not more diffi- 
cult of excavation than those of the blue marl, and the effect on the land 
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is vevy inucli tke same. But in otbaer localities they have become iudu- 
rated and are broken up, not without considerable labor. In its texture 
this marl sometimes bears a resemblance to a secondary limestone, but, 
' iu the opinion of Professor Eogers, it is properly a tertiary limestoEe, 
It is found in fragmentary masses along the cliffs of Tork Eiver on the 
southern baut^ and particularly abounds in the neighborhood of York- 
town. It shows itself above the water-mark, and in precipitous places 
the surface has been scooped out by the action of the weather, assisted 
perhaps by artificial agencies. At Yorktown, for inst^ince, there is an 
excavation^ known by the name of Cornwallis's Cave, which tradition 
represents as having afforded a refuge to the commander of the British 
forces, at the time of the memorable siege of that place. This rock was 
osed to some extent in colonial times as a building material, but it has 
not been found to possess the requisite solidity. It contains a large 
percentage of carbonate of lime, and might, therefore, be converted, by 
burning, iuto a valuable agricultural lime. A specimen of the cliff at 
York, according to an analysis by Professor Bogers, yielded 87 per 
cent, of calcareous carbonate ; and, computing the quantity of caustic 
lime corresponding to this, he estimated that a V^^^^^^d pounds of 
the shell rock would yield 48.7 pounds of strong lime. We have no 
knowledge of its having been burned, but from the abundance of fuel 
in the vicinity it might, without doubt, be converted into a lime useful 
both for agricultural and building purposes. The use of marl was seri- 
ously interrupted, not to say suspended, by the war, nor has it since 
been resumed to any great extent. But it is beginning now to come in 
request again, ovdng more perhaps to the increasing cultivation of pea- 
nuts than to any other cause. This crop will only come to perfeetion 
on highly calcareous soils, as otherwise the pods, however luxuriant 
may be the growth of vines, do not fiU. According to present indication 
the peanut will gpon become the leading crop in Eastern Virginia. 
From the gi^eat number of persons intending to engage in its culture 
during the coming season, the presumption is reasonable that the use 
of marl will receive a fresh stimulus, such as has not been witnessed 
for the last ten years. 

Owing to its great weight, it has not beenfoundprofltable to transport 
marl beyond short distances. The white variety, being the richest and less 
encumbered with clay, has been lightered from one locality and even 
from one county to another. This was when its use first excited a 
general interest. Subsequently, however, it was found more economical 
to those who had no marl deposits on their estates to purchase what 
was generally known as agTicultural hme, vast quantities of which came 
in the course of time to be talf en by farmers living on the margins of the 
navigable streams, at whose landings it was delivered in bulk. A 
regular trade was kept up, for instance, between the James Eiver and 
the Hudson, farmers usually paying by the cargo from seven to eight 
cents a bushel in its powdered state. Since the war, very little of this 
traffic has been going on, for which two reasons may bo assigned : first, 
that farmers are not yet in a situation to make large investments for the 
progressive improvement of their estates, and second, shell lime is fur- 
nished in sufficient quantity to meet the present demand. This is sup- 
plied chiefly from Korfolk, where oyster shells accumulate in immense , 
quantities, and is thence distributed to the inland towns, and to such 
interior portions of the country as are rendered accessible by lines of 
railway. This also goes under the general name of agricultural lime. 
It is the purest form in which lime can be obtained, and is sold at the, 
Idlns either, by measure or weight, say twelve and a half cents a bushel 
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or five dollars a ton. This would make tlie first cost reasoiiablc enough^ 
but it cannot be less than doubled after adding the expenses of trans 
portation to a distance. But though possessing a larger percentage of 
calcareous matter than stone dime, yet nothing of the kind ever acted 
better on our soils than what was formerly brought from the Kortli 
Stiver, being^ with the exception of sand, free from all extraneous ingre- 
dientSj such as magnesia, which is found in so large proportion in the 
Washington lime, rendering it oftentimes hurtful instead of beneiicial 
to the land. "Whenever the lands on our river borders shall bo brought 
again into extensiye cultivation, the North Eiver lime will doubtles.s 
come into as great request as formerly. 

It would be doing injustice to the name of a distinguished agriculturist 
and a man of genius to withhold in this connection a reference to the labors 
and experiments of the late Edmund KufSn. His fame is, in fact, india- 
solubly associated with this subject, lor he was the pioneer in the work, 
devoting for years a mind of extraordinary activity to efforts, both by 
example and precept, directing public interest in this channel of improve- 
ment. A small number of experiments had been made in marling in 
James City County, as early as 181G, or perhaps earlier, but without 
being conducted with any intelligent purpose. In ignorance of these, 
however, Mr. Euffin made his first experiment in 1818, to the trial of 
which he was led altogether by theoretical views and by reasoning on the 
supposed constitution of the soil, as well as the known constitution -of 
the manure. This was on his farm at Coggin's Point, on James Eiv^-r, 
in the county of Prince George. It extended over an area of about fif- 
teen acres, but by 1821 the area was increased to eighty acres, and was 
subsequently continued, until within a few years all the arable land on 
the farm, say six hundred, acres, was thoroughly marled. The result 
was marvelous, and soon had the effect of stimulating others to engage 
iivthe work, until the practice of marling became general among intelli- 
gent farmers throughout tide-Avater Virginia. In all cases wherein any 
thing like an ameliorating rotation was followed, the crops were quad- 
rnpled and the land put into a course of permanent improvement. Pro- 
verbially slow as agricultural progress has ever been, yet in the course 
of forty years, from a very small beginning, a vast revolution was eUccted, 
and all through the agency of one man of comprehensive views and un- 
tiring energy, whose services in a noble pui?suit entitle him to rank 
as a public benefactor. 

Mr. Buffings writings on the subject of marl wc^ro quite voluminous. 
For ten years he conducted the JParmers' Register^ an agriciiitural journal, 
issued monthly at Petersburg Irom 1833 to 1843, in which the subject of 
m^irl occupied a x)rominent place. But his fame as a writer is chiefly 
built on his Essay on Calcareous Manures^ an octavo volume of thret^ 
hundred pages, which took position as a standard work inunediately on 
its pubUcation. 

THE LBIESTONE KEaiON. 

Limestones occupy the valley of Virginia throughout its length and 
breadth. Some of them are of gTcat purity and yield limes cqiial to 
any from the north. Some, too, when burned and ground, jield adinii*able 
hydraulic cements. These last, however, would not make limes suited 
to agricultural purposes. Limestones also occur in several places west 
of the great valley. The Warm Spring Valley is a limestone formation, 
and large areas in Highland Comity are covered with it; while still fur 
ther west, in what are now the border counties ^ of West Virginia, lime- 
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stones, tlic same tliat make Kentucky so great a grazing country, aboiiiid 
almost everywherCj and irapart to this whole section its distinctive fea- 
ture as one of the linest grazing countries in the world. 

It w^oiild seem, from all we can gather, that very little lime has been 
used in the valley as a fertilizer, lint it does not follow from this that 
applications of lime to limestone lands are not henelicial. On the con- 
trary, the almost universal use of lime in Lancaster and other Ihiieslone 
counties in Pennsylvania^ where high farming is the rule rather tlm 
tlie exception, demonstrates its gi^eat value in promoting the fertility of 
the soil. The experience, indeed, of some of our ovv'u valley farmers, 
who have used lime, goes to prove the same thing. East of the Biue 
Eidge, in what is termed the Piedmont division of the State, a belt of 
tal cose and mica slate, of varying width, traverses the counties of JFaii- 
quier, of Culpeper, Orange, Louisa, Albemarle, Buekiugham, iSTelscnj 
Amherst, Campbell, Pittsylvania, and Franklin, following a direction 
mainly parallel to the mountain crests, and conseqiiently ranniug north- 
east and southwest. A line traced on the State map from tiie month 
of Summerdiick Run, on the Kappahanock^ through Orange Court House, 
Gordonsville, Warminster, on the James, to the inouth of Archer^s 
Creek, and prolonged to the southwest into Fraukiin Connty, vrould m- 
dicate apy)roximately the position and direction of this. belt of talcose 
rocks, which accomi^anies the limestone. The limestones occur some- 
what irregularly along this line, interrupted or in layers : not contin- 
uous, but outcro])ping at various places vriiere they have been quarried 
either for building or burning to lime, I'rom a sliort distance above 
Scottsville np nearly to Lynchburg the James Elver meanders through 
this belt, and consequently we find the limestone exposed at numerous 
points along the river, aud favorably locat^id for quarrying and water 
transportation. If lime sratablc for agricniturai puv])oses vim be obtained 
from it, this calciferons belt, running through a section the soils of which 
areas a rule deficient iu lime, must prove an incideulable blessing to 
farmers. Various raialyses of these limestones, made by Professor 
liogers while State geologist, demonstrate their value for ail the jrarposes 
to which lime may be applied. Considerable variation in tlio coDStit- 
uents are re])or{:e(l in ?;pecimens from dilierent ioenlities, some yielding 
a lime of excellent quality, some being true hydraulic limes, while others 
contain a considei'able proportion of magnesia. How far tliC i)resenee 
of this mineral may affect its value for agricultural ])urpo.ses the winter 
is not prepared to say. A belt similar to the one desciibed traverses 
the northwest .side of Pauquier and Loudon, lying along the west side 
of BulMluu Mountain. At several localities in this belt the limestone 
has been burned, and is said to have yielded liine of good quality for 
building purposes, but we have no information that it has been used as 
a fertilizer* 

It is within the recollection of the writer that the o^vners of limekilns 
along James Eiver, at its intersection v/ith the belt above described, 
were at one time ready to make contracts vrith the farmers living below 
for the dehvery of agricultural lime at their landings on the canal. Only 
a small quantity, however, was talcen, and no valuable result was ever 
reported. It was believed that the soils near the river did not require 
it, and thus the use of lime throughout the district, from the Blue Eidge 
to tide-water, seems to have made no progress whatever. At the same 
time the soils are believed to be destitute of any calcareous iugTedient, 
while a portion of them evidently comes under the head of 'acid" soils, 
according to the nomenclature of Mr. liuffin, as is iudicated by the 
growth of sorrel, broomsedgCy huckleberry bushes, old-field pine, and 
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other sour i)lants. But gcneraily the vSoUs of all this region are highly 
iniprovable, resting for the most part on a basis of red or yellow clay. 
The red soils of Albemarle and Goochland arc proYerbial lor their fer- 
tility. Clover gTows well wherever the land has not been exhausted, 
and plaster has a line efiectr Should lime ever become accessible at a 
moderate costj this may be made one of the fmestj as it is one of the 
most salubrious, districts in the State. 

Accordmg to all analogy we should expect to find liniestoue accompa- 
nyiiig the coal measures of Chestorficldj llenrico;, and Goochland. But 
not a trace emtSj with the cscci>tion of a thin crystalline de])osit of 
pui*e carbonate of lime, resting immediately on the granite which forms 
the bed of the coal basin. This extensive coal-fieJd is 1 houglit by geolo- 
gists to have been deposited long subsequent to those of other coal 
districts, and therefore not properly belonging to the carboniferous era. 
It affords the only instance, it is believed, in whick the coal is superim- 
posed immediately above the granite. This is not uniformly the case, 
however, on account of the Ireqnent and violent dislocations that are 
found to occur in every part of the basin yet explored, and Avhich in 
the sinking of a shaft render the striking of a seam, as much a matter 
of chance as of science. Thus far, coal hus been raivSsed only on the 
eastern and the western boundary of the basin, ^vhivh is from eight to 
ten miles in width j and, Iroin tlio great dip of the strata, it is liardly 
possible it Avill ever be raised from the middle, not eve;n by means of 
drifts. Already there are Bumerons pits Ironi se^x^n hnudred to eight 
hundred feet deep within a mile of the outcropping. 

The fine coal which accumulates at the moutlis of the sliafts has been 
used for agricultural purposes, and not vntliout benefit. But the efieet 
is perhaps only mechanical, by improving the texture of heavy soils, or 
contributing to the wannth of tliose whicli are cold by a freer udraission 
of the sun\s rays, 

PLASTini, 

The only exteusive dei)omt of gy])Gum in the State, as far as we 
have any knowledge, is situated in the extreme southwestern por- 
tion, in the counties of Smyth and Washinjjton. It is foimd in the val- 
leys of the North Ilolston iii\ er nnd of ^Vnllccr's Cvvvk^ between Walk- 
er^s Mountain and Oiinch Slountain, and stretches along these valleys 
for forty miles in a nearly east and west dirc?ction. The i>Iaster occurs 
as boulders, some of which are of immense hIzq, imbedded in. clay. The 
deposit is believed to have great depth, and practically it may be 
regarded, as inexhaustible. The beds have not been vvorkcd to any 
gi^eat extent, though enough has been taken out to supply the wants of 
the surroimding country. It has found its way also along the Virginia 
and Tennessee railroad as far as Liberty, in Bedford County, and from 
this and other points on the road over the mountain into Botetourt, 
and some is sent in, boats down the Ilolston lliver. Tliere can be no 
doubt that with convenient access to a market by railroad or water, 
with transportation at reasonable rates, the whole State, above tide 
water at least, could be supplied with ])laster at inices considerably less 
than for Nova Scotia plaster. The beds are several miles from the rail- 
road, so that at present the plaster has to undergo the expensive process 
of hauling in wagons; but it is understood that efforts are being made 
to get a branch foad^ ot tram-way, to the banks. An analysis by Pro- 
fessor Gilham makes tliis .i)laster equal in all respects to the Nova 
Scotia. 
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Cotton planting, the produet of whicli is largely exported and Tvliich 
deiQandH constant tillagej and tlie occasional heavy rains falling on liglit 
plowed ground easily wasliei^ tends powerfully to denude and impoTerigh 
tlie soil. As no cotton, grain, or tobacco caii be raised without cultiva- 
tion^ and frequent heavy rains are as distinctive in their character as 
any other feature of our clunute, fertility can be maintained in long-cul- 
tivated fields only by restoring to the soil in some way the elements of 
crops removed partly by washing rains and partly by fertiliziDg 
atoms consumed in the growth of cultivated plants. Henc^, planticg 
industry in a semi-tropical climate requires for its highest usefulness 
and success far more manure derived from sources outside of the plan- 
tation than ordinary farming, or mingled grass and grain culture with 
stock husbandry. Under the latter system the farmer has superior 
advantages for the home production of fertilizers from live stocky thnt 
give a profit independent of their manure. Fields seeded to permanent 
grass or in clover are generally exempt from injurious surface washing, 
while all the fertilizing substances contained in a rich turf, and in the 
valuable roots/ stems, and leaves of clover, are drawn, in part at leastj 
from the atmosphere and the deep subsoil. To exclude from cotton 
plantations all clover, grass/ culture and stock growing is not wise, 
unless one ina y command at a low price concentrated commercial 
manures that will at once maintain the fruitfulness of every field and 
return a satisfactory^ prolit Oommendable eflbrts have been made, aiicl 
are still in progress and increasing, to supply manures of this character. 
They are essentially such elements of fertility as disintegrated rocks 
yield to the best clay^ sand, and soils. Such plant-food as rain water 
and the atmosphere supply over every poor field as generously as over 
those most ])roductive, are to a large extent left out, Concentratioii 
means the exclusion of all atoms in manure that experience proves to 
be of less value than those retained. A fertilizer tbat has no greater 
value, pound for pound, than common yard and stable manure, will not 
bear long and expensive transportation, if the planter obtained it in the 
first instance for nothing. Concentration, therefore, Is a matter of the 
greatest practical importance whore land by the hundred million acres, 
remote from commercial centers, is to be fertilized by commercial 
manures. Ah far as the planter, farmer, or stock raiser sends a bale of 
cotton,. barrel of flour, or lat steer to market, which takes from the soil 
a part of its indispensable phosphates, sulphates, potnsh, and other 
bases, the principle of restitution should be applied and compensation 
made, if need be, by the return of the fertilizing substances named. A 
nation of farmers and planters w^ho cultivate poor land without manin^ 
must, from the necessities of the case, support half of its entire popula- 
tion in poverty, ignorance, and a low standard of material and moral 
comfort. TJnproductive labor enriches no one, wliile it denies that 
"hope of reward which is the very life and inspiration of happy Indus- 
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try. A nation heavily in debt can ill alford to cultivate land too poor 
to retnrn more than a bare subsistence to the million^; that live upon it ; 
and it is still worse economy to impoverish, from the lack of manure, 
the fruitful lands that remain to us of our noble inheritance. Kot only 
our cotton growing interest in the South, but our wheat and corn grow- 
ing interests everywhere, demand the raw material for making* crops at 
the cheapest rate it can be furnished by the bef^t talent, science, and art 
iti the country. Let us examine some of our resources in the plantinjr 
States to supply the essential Ibod of plants. 

SAJLTPETER CAVES IN Tim SOUTH. 

It is a historical fact of no inconsiderable agricultural importance that, 
during the last war with Great Britain^ when our coasts wxre blockaded, 
saltpeter was made for guupowder from the nitrate of lime taken Irom 
the Mammoth Cave in Kentucky- Similar caves^ but less in extent, in 
North Alabama, Middle and East Tennessee, and Virginiaj furnished a 
large but unknown quantity of this nitrate during the receiit civil war. 
One of these niter-produciug caves exists on the farm of Br. Lee^ 
about twenty-five miles below Knox^alle, and a u other on the farm where 
he resides, near the French Broad Eiver, in Knox County. The suc- 
cessful use of nitric acid, in combination with potash, soda, lime, and 
magnesia, as a fertilizer, leaves no room lor doubt that a pound of 
nitrogen in this form is not less valuable as plant-food than an equal 
weight in the form of ammonia. Therefore, whoever can produce the 
nitrate of lime, in a cave or elsewhere, may produce the most valuable 
constituent in Peruvian guano, an imported manure worth eighty dol- 
lars a ton in Baltimore, and ninety-five dollars a ton in several southern 
cities. Deprive this expensive manure of its nitrogen, and its market 
value will fall afc once to less than half of its present price, although the 
average quantity of nitrogen contained in it does not exceed twelve per 
cent. 

As a source of assimilable nitrogen, lutrification is a matter that w^ell 
deseives the study of every planter and fiirmer. It is not more certain 
that common mold and toad-stools grow on a dimg heap than that 
saltpeter will grow^ at the expense of atmospheric nitrogen and oxygen^ 
imder favoring- conditions. Kitric acid probablj^ exists more abundantly 
in Chili and Peru, in combination with soda as cubic-niter, than in any 
other countries ; and it is found under conditions that forbid the idea 
that the acid has a vegetable or animal origin. Nitrification apjiears to 
resemble combustion, with this difference: carbon, hydrogen, sulphur, 
and phosphorus, burn and form acids without the aid and presence of 
any l)ase to unite with the acid generated ; while the combustion^ of 
nitrogen with oxygen requkes the aid of a present alkali or alkaline 
base to combine with and take up nitric acid as fast as it is formed. 
Decaying animal or vegetable matter liberating nascent nitrogen in the 
presence of lime in our caves, of soda hi Chili, and potash in many 
places, may be, and probably is, necessary to start the formation of 
nitric acid ; but nitrification once going on, with an abundant supply of 
oxygen and nitrogen present, and lime greedy to consume the acid as 
soon as formed^ much more niter appears in the result than the organic 
matter will account for by the nitrogen supplied. Precisely what vary- 
ing conditions extinguish the chemical action called nitrification are not 
known. The subject loses some of its practical importance on lime- 
stone land, from the fact that with clover and a little plaster we can 
draw assimilable nitrogen directly from the atmosphere cheaper in 
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all our fields than we can produce it in caves or elsewhere, to be 
used as a manure. The consumers of Peru^aan guano pay more for 
assimilable Diitrog-en than it is fairly worth. Bringing nitrogen from 
Peru to this country and Europe for manure is about as wise as the 
transportation of brick from Holland to build houses on the clay banks 
of Albany, New York, and from England for a similar puipose in 
the colonies of Virginia and Maryland. On non-calcaxeous soils tbe 
nitrate of lime may be used at a large profit. It is worthy of remark 
that, in the absence of an alkaline base, nitrogen liberated from decay, 
ing substances u.nites with hydrogen to form one (ammonia) in prefer- 
ence to combining with oxygen to form an acid. The chemistry of the 
dung-heap and of all agricultujral salts is alike inviting and iustructiTe, 
and it is strange, or at least unfortunate, that planters and farmers 
who invest thousands in acids and alkalies for manure every year, are so 
unwilling to studj^ their mutual afiSnities, origin^ and agTicultural'force, 
The action of lime in saltpeter caves suggests its use in composts, on the 
farm, and as a fertilizer in the soil everywhere. If lime in rocks and 
soils does not augment fruitfulness, why are the limestone districts in 
Virginia, Kentucky, Tennessee, and Alabama (not to name those in Ne\7 
York, Pennsylvania, and Ohio) so remarkable for their fertility? Lime 
as the base of an acid will convey into the circulation of agricultural 
plants carbon, nitrogen, chlorine, sulphur, and phosphorus ; but all these 
elements of crops must be in the soil, within its reach and in an availa^ 
ble form. 

Having briefly noticed nitrogen in connection with lime as a fertilizer, 
phosphorus will next be considered as it is found in — 

THE BONE PHOSPHATES OF SOtFTH OAIiOLI^''A. 

There is reason to believe that the richest deposit of bone phosphates 
on the continent, and, as far as known, in the world, exists in South 
Carolina, not lar from Charleston. Dr. Pratt, of that city, whose ana- 
lytical researches developed the full value and significance of this won- 
derful mine of iihosphoric acid, says : 

This bed has long been known in. the history of the geology of South 
Carolina as the ' Fish-bed of the Charleston basin ,^ on account of the 
abundant remains of marine animals found in it ; Professor Holmes, of 
Charleston College, having not less than 60,000 sharks' teeth alone, some 
of them of enormous size, weighing from two to two and a half pounds 
each. The bed outcrops on the banks of the Ashley, Cooper, Stono, 
Edisto, Ashcpoo, and Combahee Elvers j but is developed most heavily 
and richly on the former, and has been found as far inland as forty or 
fifty miles. Near the Ashley liiver it paves the public highways for 
miles ; it seriously impedes and obstructs the cultivation ot the landj 
aflbrding scarcely soil enough to hill up the cotton-rows ; and the phos- 
phates have for years past been throA\ii into piles on the lawns and into 
causeways over ravines, to get them out of the reach of the plows. It 
underlies many square juiles of surfaee continuously at a depth ranging 
from six indies to tAvelve or inore feet 5 and ifc exists in such quan- 
tities that from five hundred to <'i thousand tons underlie each acre. 
In fact, it socius there are no rocks in this section which arc not phos- 
phates.'^ 

From these fossil bones and teeth the Wando Mining and Mamifao- 
taring Company of Charleston have made, with other ingTcdients, a 
fertilizer, which is sold at sixtj^ dollars a ton, which proves, in many 
instances, equal in value as a*^ manure to Permian guano that costs 
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eighty dollars a ton. Others are successfully manufacturing soluble 
phosphates from these organic remains. Bones of fresh -water animalSj 
and still more^ perhaps, of land animalSj are found with those grown 
in salt water. Indeed, there is no reason why this great " Fish-bed 
of the Charleston basin,'' as Professor Agassiz named it more than 
tweiit;^ years ago, should not supply soluble phosphoric acid in its most 
available form j for the bones of the mastodon still retain some two and 
a half per cent, of their organic matter, and yield on analysis eighty- 
five per cent, of bone phosphates. Kestore the fat, gelatine, water, and 
carbonate of lime that existed in these organic bodies when the animals 
died, and the phosphates will be reduced from eighty-five per cent, to 
about fifty-live per cent. Time has eliminated elements of little value 
as plant-food (except nitrogen) in fresh bones, and thereby concentrated 
phosphorus into a smaller volume for distant transportation and use as 
a manure. 

After citing the results of thirty analyses of as many samples of these 
extensive deposits, some nodular, hard conglomerates, once thought to 
be silicioiis fossils, and some the soft clehris of bones, with a part of the 
organic matter still remaining, Dr, Pratt suras ui) their adva.ntages in 
these words : 

^^Ist. The percentage of the phosphate of lime is high. 2d. The car- 
bonate of lime and phosphate of iron aud alumina are unusually low. 
3d. Its composition is more uuifbrni and regular than that of any other 
known stratum of a similar nature. 4th. Its mechanical or i>hysical 
qualities are such tha.t it is easily ground. 5th. It contains no mineral 
phosphate, but is without doubt purely miimal in its origin. 

"With these immense advantages in its favor^ we may fearlessly 
throw it on the rnarhet, and feel that in one other product, besides cotton, 
rice, and lumber, we are independent of the world.'' 

A citation indicative of the extent of this avaiUxble mass of bono 
earth, in addition to those above given, may satisfy cautious readers. 
The same author states in another i)lace, that ^Hhe area of this bed con- 
taining phosphates of good quality, and in workable quantity, so far as 
known and examined by the writer in person, is not less than forty or 
fifiy square miles; though from samples I have examined from beyond 
these limits, I am led to believe that the rock will be found of good or 
indifferent quality, and in greater or less quantity, over an area of 
several hundred square miles," 

So large a supply of x^hosphorus of animal origin in or near the center 
of the best cotton-growing country in the world, whether long staple or 
short, is a fact hardly less important in its financial, commercial, and 
manufacturing aspects than in its agricultural significance, li^othing 
will contribute so much to keep the nation's large and growing foreign 
trade in a safe and profitable condition, yielding an immense revenue by 
import duties, us the cheap production of cotton under a system of til- 
lage and pluntation economy that will inii)art a high degree or fruitful- 
ness, in perpetuity, to all our ])lanting lands ; as nakcid, gullied, aban- 
doned old fields, tlicy are valueless ; but with good concentrated manure, 
easily drilled in with cotton-seed, they often return an annual profit 
of from $10 to $100 per acre; crops ranging from five hundred to a 
tliousand pounds of good merchantable cotton are raised by the aid 
of commercial iertilixers. At twenty cents a pound, the profits are 
most satisiactory to the planter and manulacturer of superphos- 
phates. 

Br, Pratt's Chemical History" of South Carolina phosphates has the 
following tables, on page^ 20 and 21: 
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Tabulated rcfiuU^ of avabfiscs made in the ^iwnths of August and Sepicmicry 1867, together with 
cifc'W analyses ofoih-er cheviiats, for comparkon. 
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now TO UTILIZE BOlNnS PEOSPHATES. 

When separated from all iinx)urities^ by Trasbing or otherwise, as far 
as practicable, phosphates should be broken fine enough to grind be- 
tween heavy millstones, which shoidd be dressed to do as perfect work 
as possible. The finer the flour is ground the easier its particles dis- 
solve in any acidulated vrater. Thorough drying before grinding favors 
extreme comminution when reducing the rock to powder. How far 
heat may be profitably carried to aid in the complete disintegration ot 
l^ones or bone phosphates, experiments will determine. When properly 
ground tlic fertilizers may be handed over to formers and planters for 
solution in that admirable crucible knoTsm as a hot, fermenting dimg- 
heap. 

It is true that the sulphate of lime obtained by treating ground bones 
or guano with oil of vitriol is valuable as a manure but g}T)suan t\i11 
supply the same fertilizer at less than half the cost of 'the \^trioL 
Economy demands that cultivators of the soil purchase sulphuric add 
in the shape of laud plaster, not in the form of a separate acid, as 
applied to bone phosphates, But as some families buy wheat flour after 
it is baked into bread, so many farmers may prefer to purchase plant- 
food ready cooked for use. 

A late number of the Journal of the Eoyal Agricultural Society of 
England contains an elaborate paper ^^On the solubility of phosphatic 
materials with reference to the practical efficacy of the various forms in 
which bones arc used in agriculture,^' by Dr. Voelckcr, chemist to the 
society. His researches have been thorough, and are rehable. He says: 
^' High-pressure steam renders bones so brittle that they can be easily 
ground into fine powder, which is readily assimilable by plants^" 
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This is all that any plants need in a manure. He continues : 
" Bone-meal prepared hy high-pressure steam contains not much less 
nitrogen than t)rdinary bone dust, and as a manure is far more efScaeious 
and valuable than tlie latter. Placed in a heap with ashes or sand, and 
occasionally moistened with liquid manure or water^ bone enters into 
putrefaction, and becomes a more soluble and energetic manure than 
ordinary bone dust. An excellent way of making bone dust sohible, it 
may also be mentioned, is the Norfolk plan of putting it into alternate 
layers between fresh farm -yard manure, and letting both ferment together 
in a conical heap, covered up with earth, to prevent the loss of aiiy fef- 
tilizing matter, and secure it from penetration by heavy rains.'^ 

Korfolb farmers have long been distinguished as the best in England, 
which is equivalent to saying they are the best in Europe, and in the 
world. While many thousands in Great Britain, on the Continent, and 
in America, use expensive sulphuric acid to dissolve bone phosphates, 
Jforfolk farmers aecomplish the same result by warm carbonic acid, 
^yater, and nitrogenous substances in fermenting manure. At the market 
price of sulphuric a^id in the South, planters now pay as much for one 
pound in superphosphates as tm pounds of the South Carolina bone 
flour ought to cost at the miUs where it is ground. The chemistry of 
plant and animal food and nutrition will never do nmch for agriculture 
before the true economy and principles of this scitince are carried hon\fi. 
trO the fireside and imderstandkig of the men wlio o\\'n and cultiva^; 
the soil. Farmers, who are large consiuners of acids, alkalies, and alka- 
line earths, ought t-o study all their chemical relations in compost heaps, 
soils, plants, and animals'! Every farmer and planter should be able to 
inquire understandingly in what way natm^e dissolves the apparently 
insoluble carbonate of lime, phosphate of lime, and silicate of i>otash in 
soOs, to promote the growth of plants. ^ There is no reason to believe 
that sulphuric acid is in any way applied to that object. Carbonic acid, 
and others of vegetable origin, are sufficient for the purpose* Water 
charged with carbonic acid (the cheapest acid known) dissolves the 
carbonate of lime freely, acts sensibly on the silicates of lime, potash, 
and soda, and on bone phosphate reduced to a fine powder. Strong 
vinegar can be made from sorghum sirup, and used as a solvent on the 
farm cheai>er than sulphuric acid can be bought and used for agri-, 
cultural pxurposes. In a word, the same organic acids formed in decay- 
ing dung-heaps and in good soils, tliat render the mineral elements of 
crops available, as obtained from particles of feldspar, mica, hornblende, 
*and other compound minerals as they exist in clay and sand, are at the 
service of the farmer to bring South Carolina bono phosphates into 
solution. Give us the osseous remains of extinct vertebruted animals 
as pure, as finely ground, and as cheap as possible, aiid southern plant- 
ers and farmers will do all else that is needful to reorganize tliem as 
parts of living beings, 

l-HE SOUBCES 01<' PHOSPHORUS AND SULPHUR IN SOILS. 

While commercial enteri)rise explores every sea to find islands and 
rocks covered witli the excrements of birds to be imported and used as 
maniu^e; and w^hile geologists and chemists search earnestly in the beds 
of post-pliocene rivers, lakes, bays, and estuaries for the bones of land and 
sea monsters developed in an age when oysters in Georgia built up banks 
of their shells two hundred feet in thickness, with specimens vStill found 
one hundred miles from the Atlantic, that measure Irom eighteen to 
twenty inches in length, and elephants, mastodons, crocodiles, and 
26 



402 



AGRICULTURAL REPORT. 



sharks attained a growtli still more incredible, farmers should have 
siifacient ambition and professional pride to look into their own soils 
subsoils, and rocks for a home supply of phosphoruvS, sulphur^ potash^ 
and otlier substances, without which no crop can grow. In the PatcEt 
Office Eoport for 1850 may be found an essay of nearly a Imndred pages 
on the Stmly of Soils,'^ in which all the elements of cultivated plants 
arc traced to tlieir source. 

Phosphorus and sulphur in combination with iron, as a phosphoret 
and sulpluirct of this metal, often abound in soils — a condition in which 
they do no good as plant food. The earthy part of every seed of wheat 
has from seventy -five to eighty per cent, of phosphoric acid and pot- 
ash as necessary constituents ; and while the soil has a plenty of phos- 
phoret of iron and insoluble silicate of potash, the lack of available 
phosphoric acid and potash often reduces the yield more than one-half. 
Crops of corn and cotton are also diminished imder like circumstances, 
when their elements, although present, are imavailable. All such lands 
need marl or lime, by which the phosphorets and sulphurets of iron are 
changed^ or rather made to produce gypsum and bone earth. The 
phosi)hato of alumina is decomposed also by lime, yielding a bone phos- 
jihate. Sulphur in combination with iron is converted into an acid by 
lime, with which it unites to form the sulphate of lime, which is hest 
l^own as gypsum or land lolaster. The power of lime to produce both 
^osphoric and sulphuric acids in soils where neither existed before, 
gives to the marl beds which cxteud from the Chesapeake Bay to the 
liio Grande great agricultural importance. Lime often eliminates pot- 
ash and magnesia from their insoluble silicates in a similar manner. 
Chiy roasted with lime gave Dr. Yoelcker about twice as much potash 
to rain-water as that roasted without lime. It is impossible to account 
for the greatly increased growth of walnut, hickoryj and poplar forest 
trees on our own limestone lands, which contain fourfold more potash 
and mngiiesia m their cells and tubes than smaller trees have that grow 
on similar clays nearly destitute of lime, without conceding the power 
of this alkaline earth to decompose the silicates of potash and mag- 
nesia as derived from their parent rocks, and thereby supply potash and 
magnesia as well as lime to these magnificent plants. The fertihty and 
general durability of our best lime soils are well known ; yet lime is not 
potash, nor magnesia, nor chlorine, nor soda, nor sulphuric^ nor phos- 
phoric acid — all of which appear in bur annual crops of grain, grass, and 
other staples. Lime eliminates these from insoluble minerals as nat- 
urally as it forms the stone-like covering of all shell-fish, and the base 
of all internal skeletons. Its relations to plant life and animal life may 
be obscure, but they are obviously most intimate and enduring, com- 
m cue ill g with some of the oldest sedimentary rocks, which, in the AUe- 
gluMiy range of mountains, Professor Eogers estimates at 40,000 ieet 
in tiiickness. During all the unknown and apparently almost unlim- 
ited geological ages in which these mountains of sea-bom rocks have 
been slowly growing, and serving as the cemetery of expiring species 
aud genera of animals^ as weU as of individuals^ these beings have used 
bine to cover all their shells, and to give solidity and strength to every ^ 
bone in their bodies. An element of fertility used by nature so largely 
and enduriugly, tlilnldng farmers will not long neglect 

CALCAEEOUS MABLS AND POTASH GEEEWSANDS. 

Ko owner of a naturally poor clay or sandy faxm on the Atlantic slope 
of the United States can visit the rich calcareous soils to be found m 
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many of tlie western and soutlieru States mtliout wisMng to try tlie 
efi&caey of lime, inar], or greensand for the improvement of liis compar- 
atively sterile land. Governor Hammond lias applied vsome 300,000 
bnsbels of siiell marl from Sliell Blufl^ on the Savaunali Eiver, in Geor- 
gia, to liis plantation at Silver Blnft'^ on tbe Soutli Carolina side of tlie 
same river, witli entire satisfaction. Mr. H, Bm^gwyn, of Nortliampton 
Comity, Kortli Carolina, (a large and successful farmer^) says that '^no 
gold niine is so valuable as a good marl pit.^' The late Thomas Affleck 
writes ; 

^^Limc i.s an absolutely indispensable ingredient in the soil in which 
fruit-trees of any kind are grown, and especially the apple and pear. 
Until I was convinced of this fact, I found great difficulty in producing a 
healthy and vigorous growth upon many varieties of the apple. By 
marlhir/ 1 removed the difficulty ; the wood became short, jointed, and 
healtliy, the foliage abundant and persisting until frost, the fruit large, 
sound,' and tree trom specks and blemishes^ such as before disfigured 
some kinds." 

Twenty-two years ago cotton sold in. Augusta, Georgia, at live 
cents a poundy and fresh land in the southern and southwestern 
parts of the State could be bought at ten cents an acre. The price 
paid for cotton was too low to do more than return small w^ages for 
the labor of raising it on rich land, ^vithoiU restittiiion. Hence planting- 
lands, whetlier rich or poor^, sold at mere nominal prices. Now cotton 
is worth at least fifteen cents per pound in gokl, and the raw material 
for making it more than tive times its value in 1847. Whatever concen- 
trated fertilizers may be extracted from marl, and the greensands ot 
New Jersey, and in States south of it, have an excellent home market, 
' which time is inore likely to increase than diminish. 

The greensands of Kew Jersey are so extensive^ andso rich in potash, 
that nothing is hazarded in saying that millions of tons of this alkali 
exist therein, which science and art may yet extract, perhaps very much as 
common wood-ashes are made to give up their soluble potash for domestic 
use and commercial and manufacturing purposes. It is more than prob- 
able that many unsuccessful attempts were made to extract good com- 
mercial pearlash from wood-ashes before any one could claim success; 
but these repeated failures did not prove that all efforts in that direc- 
tion must end in failure. Southern agriculture wants a vast amount of 
potash, which greensand contains in quantities apparently inexhaustible. 
As farmers and planters we do not need, nor want, the silicious sand^ 
nor the alumina, nor the iron, nor the lime that may be found in the 
same bed with potash. Throw^ out these, and we will pay a fair price 
Jn cotton, wheaty corn, meat, nnd tobacco for the precious alkali. 

Good marls so abound in the States of Maryland, Virginia, North Garo- 
Ima, South Carolina, Georgia, Alabama, Florida, Mississippi, Louisiana, 
Texas, and Arkansas, aU of the same geological age and formation, (the 
pUocme of Lyelh) that their presence or absence on the ground or under 
its surface is mainlv a (luestion of elevation above tide-water. Withm 
five miles of Washington City, and a little north of the Marlboro' road, in 
a guUy, may be seen, the outcrop of a stratum of oyster and other shells 
of unknown extent and thickness. These marine shells are estimated 
to be over one hundred feet above the water in the Potomac. The hills 
^ of giant oyster sheUs that extend from Shell Bluff, on the Savannah 
•Kiver, thirty miles below Augusta, westward several miles, are one hun- 
dred and fifty feet above the Atlantic, and over one hundred miles from 
it. Between this i-emarkable mass of shells, generally quite free from 
sand and clay, and the Keys of Florida, a distance of some five hundred 
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and fifty or six liixudred miles, there may be many ^^fisli basins'' filled 
with phosphates, Wc do not know what organic remains there may bo 
in such larjje and true basins as that of the Okefenoke swamp, -which 
covers an area of 500^000 aeres^ and in other swamps in southern Geor- 
gia and the pcninsxda of Florida. If dried peat, or any species of aquatic 
moss, is AYorth anything for fuel whenprossed and dried, the great swamps 
of (xcorgia can supply almost any quantity. It is found on analysis that 
they contain from five to ten per cent, of ash and earthy matter. Hang- 
ing moss on cypress and other forest trees has about one per cent, of 
ash, half of which is lime. One hundred pounds of dry Okefenoke muck 
will take up without dripping nearly four hundred pounds of the urme 
of cattle when used as bedding. By drying the water out under a shed, 
and again saturating the muck with urine from a tank, repeatedly, a very 
concentrated mass of agricultural salts may be cheaply obtained. Od 
thousands of plantations the leaves of forest trees growing in low grounds 
will supply salts of lime, potash, and magnesia cheaper than they cm 
be bought in any market. These decaying with marl, gypsum, finely 
ground phospliates, aud a sprinkling of common salt, give a valuable 
^rtilizer at a moderate cost. Direct research shows that twelve times more 
of the mineral food of plants exists in one hundred pounds of the leaves 
of ttie long-leaf pine than in a like weight of the wood of this abundant 
forest tree. There is not a tree-, nor a spring of water, nor a swamp, nor 
a brook on any farin that will not yield cheap manure. The water-shed 
of the Mississippi Eiver drains an area of 1,100,000 square miles, from 
which a vast amount of agricultural salts is annually washed into the 
Gulf of Mexico. Judicious irrigation will save much of thSse salts for 
manure. 

SAXT FEOM SEA-WATEE AS A FERTILIZEE* 

In many places searwater is so easOy evaporated by the sun, as at the 
Keys of Florida, and along om* southern coast, at Turk's Island, and 
elsewhere, that salts of soda, lime, magnesia, and perhaps potash', may 
be had for manure at a low price from this source. What but a lack of 
enterprise, or a want of knowledge on th6 subject, prevents the ocean 
from giving back to our washed and impoverished fields even more fer- 
tilizing salts, because more concentrated, than heavy rains, much plow- 
ing up and down hills, and other follies, ever washed into the sea? The 
sulpliates of lime and magnesia, and the chlorides of calcium and other 
bases, which are much in the way in the manufacture of pure salt, will 
add materially to itis value as a manure. K good Turk's Island salt can 
bo made at from six to eight cents per bushel, as is stated, salt 
for fertilizing the soil, or for the "dung heap,^' can be produced at five 
cents per bushel. A demand lor salts of this character will soon lead 
to an adequate supply, for the oceaii is inexhaustible. It teems with 
animals and vegetables, and its waters abound in their food. The same 
elements that make the bones, flesh, blood, and milk of whales will do 
as much for our cattle and ourselves. The lime that protects bivalves 
from injuiy, and the suli)hates, i^hosphates, and chlorides organized in 
marine animals and plants, are just as useful to our farms before as after 
this service m salt water. This water is realh"- very rich in soluble 
manure. Why not evaporate tlie wator and apply the maniu^e to all our 
needy fields? ' Salt for the land and the dung heap is what farmers need; 
that is, salts of lime, such as form shells and fish-bones, the sulphur, 
phosphorus, and nitrogen in the flesli and nerves of those animalSj and 
ether elements of concentrated fish guano. 
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AJl >seeds sent fortli by the Depailment for tost and oxperiinGut are 
accompanied vrith a request to report results in all essential details. A 
digest of the more important of these reports will bo presented' among 
the annual transactions of the Department, The following stateinentvs 
are the results of experiments made in different parts of the country 
with seeds which were distributed with the view of ascertaining their 
adaptation to the different soils and cliniates of the United States: 

Wmdsor Coitnti/, Yen)i07it.~OJie quart of TapxialL^HiM?^^ wheat wa.s 
sowed on an alluvial soil the 1st of October j ji.eld, ten quarts of fine 
wheat with very full kernel j quality superior to any other wheat in that 
section, 

Bristol Cotmtt/j MassacJmsetts. — The Tappahannock wheat has been 
successful in some parts of the State; inBristolCounty twelve to sixteen 
bushels per acre havhig been raised. 

Hampden County j Massachusetts. — One quart of each variety of the 
White and the Eed l ^editerr anean wheat was sowed the 4th of October, 
and harvested ilie IGth oi *lfuly. The yield was fifty-one pounds of the 
Eed and forty -six of the White. The Eed yielded^better than the White, 
and appears more desirable for the Connecticut Valley. It was grown 
on sandy soil, and is superior to the native varieties. 

Newport County^ Rhode Island.— The WiuifiJOint, the Tappahannock, 
and the WhjtoM^^ wheat have been cultivated, but witli 

little successr"7nre largest yield is only about sixteen bushels ]}ev acre, 
on a soil which would produce fifty or sixty bushels of corn. 

Dutchess County^ Neiv YorJc, — The Tapi)ahannock wheat so^ti last 
fall was a failure. Xo kernel was ibrmed in the heads. 

Jefferson County^ New Yorlc. — A quart of St^^^jga^ka wheat was sbwni 
in di'ills, the last of August, on five and a half square rods of ground, 
which had not been manured, and had produced three crops after being 
cleared up from the forest The crop was harvested the last of July, 
and produced forty-seven and a half pounds of fine, plump wheat, at 
the rate of twenty-three bushels per aere. It seems well adapted to the 
soil and climate of New York, and preferable to the common spring 
wheat. 

Tioga County^ New rorZc.— Tappahannock wheat, received from the 
Department, is quite fifteen days earlier than any other variety. 

Cayuga County^ New Tor/i:.— Tappahannock wheat, sown on the 10th of 
September; grew well: stood the winter: first-rate j ripened about the 8th 
of July, with large heads and plump kernel ; and escaped by its earltness 
both rust and weevU, which inj^ured other varieties badly. 

East Maine, Neiv Torfc.— The White Mediterranean and Sandomirka 
whe^its were badly winter-killed, and produced less than an average 
crop. The Polish wheat yielded a good crop— superior to anything in 
the vicinity. 

WyomiTtg Gountyy Pennsylvania.— The Tappahannock wheat is ten days 
earlier than any other variety grown in tMa county. Two quarts of seed, 
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received from tlie Department^ jaeldecl from tlie second year's sowing 
five busliels of vqtj line wLeat, 

Lancaster County^ Fennsylvaiiia, — One quart of tlie Tappaliannock 
wlieatj sown on tlie IStli of September, yielded seventy-nine pounds. It 
ripened twenty days eailier than otber varieties, and Avas not injured by 
the midge. It stood the winter well, and promises to be the wheat for 
this region. 

Golimhia County^ Penmylvania,— One quart of Tappahannoek wheat, 
sown broadcast in September, on one-twentieth of an acre^ ripened a 
week earlier than other A^meties, and produced eighty-two poundSj or 
over twenty^seven bushels to the acre, of screened wheat of fine quahty. 
Our reporter says, if it does not deteriorate, it will be a gTcat acquisitioD. 

Montgomery County y Maryland. — Tbe Tappahannoek and the White 
Mediterranean Avheat are cultivated in the county. The AVhite Medi- 
terranean yields more, but the Tappahannoek commands a higher price, 

Baltimore County^ Maryland,— The Tappahannoek wheat ripened early, 
and yielded exceechngly well. There was no appearance of injury from 
the midge. 

Amelia Goimty^ Virginia.'— After a trial of twenty varieties of wheat, 
preference is given to the Tappahannoek, vl^ich is now found on almost 
every plantation. If sown from the 20th of September to the 10th of 
October, it will ripen from the 10th to the 2Gth 6f June. 

Fotvhatan Ilill^ Virginia.— The Tappahannoek wheat has failed gene- 
rally, and is likely to be abandoned, as most popular varieties have b^n 
after having a good run for a few seasons. 

Montgomery (Jounty^ Virginia. — About a pint and a half of the Tappa- 
hannoek wheat produced tliree iieoks of the most perfect wheat our cor- 
respondent ever saw. ' The kernel was one-fourth larger tlian the sample 
sown, 

Dover Mines^ Virginia. — Seven quarts of Mediterranean wheat, drilled 
one foot apart, produced seven bushels of heavy wheat, uninjured by 
rust. 

Clarice County^ Virginia. — ^The Tappahannoek wheat was somewhat 
injured by the fiy. The injury appears to have been occasioned by late 
sowing. Fields sow^n In September produced heavy crops of fine quahty 
Tappahannoek wheat is preferred to any other in Greene, Washington,. 
Wythe, Craig, Louisa, and Clarke counties, 

JDwplin County^ North Carolina. — About a quart of Tappahannoek 
wheat was sown on a stifiF, sandy loam, in drills eighteen inches apart, 
Tbe land was as fertile it conld well be made. After the grain came up 
about one-fourth was destroyed by grasshoppers. In February a top- 
dressing of guano and phosphate of lime was applied, mixed, at the rate 
of two hundred pounds to an acre. In April the rabbits destroyed nearly 
one-fourth of what remained. A crox> of three and a quarter bushels 
was harvested from the one quart of seed. It grew five feet high, and 
ripened ten days earlier than other winter wheat. 

Albermarle County y North Carolina. — ^Two quarts were sown on high, dry 
land, a gravelly clay slate, without manure, and produced, from a little 
more than half an acre, seven bushels of fine wheat. It tillered aston- 
ishingly, as many as fifty heads sometimes gxowing from one kernel. 
They were much larger than common, and the wheat weighed sixty-two 
and a half pounds per bushel. No other variety yielded anything like 
the Tappahannoek. 

FranlcVm County^ North Carolina. — Two and a half pounds of Tappa^ 
bannock wheat, sown on four hundred square yards of ground, pobrly 
prepared, ripened eight or ten days earlier than other wheat in the 
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vicinity^ and yielded eighty pounds, or at the rate of about seventeen 
bushels per acre — sixty- two and a half pounds to a bushel. The grain 
was injured by the rains. 

Chester. North Carolina, — The Tappahannock wheat is much esteemed 
by the few who have tried itj it is ten days later than the iUaljasi^'' 

Emiesville^ South Carolina. — The Tappahannock wheat will succeed 
better in this latitude than the E usjia n. and will i)rove a valuable acqui- 
sition. 

Carroll County ^ Georgia, — The Tappahannock wheat sent by the Dejiart^ 
ment yielded one hundred to one. » 

Belair^ Georgia. — One quart of the Eed-bearded Mediterranean wheat, 
sown on six and a half square rods, produced two bushels, w^eighing- 
sixty 'four pounds to the bushel. 

BeKalb County^ Alabama. — ^Two pounds of Tappahannock wheat v/ere 
gown on a i)iece twenty feet square, the land being much w-orn, soil 
about three inches of dark loam, and stiff clay subsoil, cultivated with 
corn the previous year, and fertilized with four loads of stable manure, 
l)lowed under. The yield was two and a half bushels of the finest wheat 
ever seen in this section. 

Claiborne^ Mississippi, — ^The Tappahannock and Mediterranean wheats 
made a large yield. The former was a little injured by the rust, but the 
latter was untouched. 

WasMngion Cotmtyj Mississippi. — ^White Mediterranean and the Tap 
pahannock w^heat, sown the 11th of November, were ripe the first oi 
June, and yielded thirty-five bushels per acre. 

Jj7iit>n Farishj Louisiana, — The Tappahannock w^heat has been intro- 
duced into Union Parish, and has shown that wheat may be successiully 
grown in that part of the State. In most parishes the cultm-e is con- 
sidered impracticable, on account of rust. The season of sowing is the 
last of October and tlie first of November; of harvesting, the latter part 
of June, 

Giles County^ Tennessee. — The Tappahannock wheat, sown the 10th 
of October, ripened two weeks earlier than other varieties, and yielded 
one-fom^th more of excellent wheat. Our correspondent thinks it wUl 
prove to be of gxeat advantage to that section. 

Smith County^ Tennessee. — Two pounds of Tappahannock wheat, sowed 
on one twenty -fourth part of an acre, produced eighty pounds of very 
fine wheat. More than ten pounds of it were destroyed by Guinea 
chickens just before ripening. After this loss it yielded at the rate of 
over thirty-five and a half bushels per acre, more than twice the yield 
of the wheat commonly cultivated. 

EatcUns County, Tennessee. — ^Four quarts of Tappahannock wheat 
yielded one hundred and sixty-four quarts. The correspondent states 
that it was as fine wheat as he ever saw ia this country or in England. 

Davidson Connty^ Tennessee. — The Tappahannock wheat has had a fair 
trial in this section. Last season one hundred and twenty acres were 
sown, and yielded thirty bushels per acre. From four quarts of Tap- 
pahannock wheat, received in 1866, enough was raised in 1867 to x)roduce 
sixty-three bushels in 1868. Our correspondent says that its vigorous 
gro^vth, hardiness, early maturing, freedom from rust and smut, and its 
abundant yield and fine flour, recommend it to all cultivators. 

Coffee Goimty^ Tennessee. — Our correspondent is satisfied that the 
Tappahannock wheat will prove a success in this section. It stood well 
through the hard winter of last season, and made a large :yield of beau- 
tiful wheat. The White Mediterranean and the Wh ite Califor nia grew 
beautifully, but did not stand the winter so weU. """""'^^ 
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Tlic 'rapj)uliauiiock wheat lias become popular in Crreene., HaAvkins, 
Union, liheuj JMonroe, Polk^ and other counties, ou account of its earli- 
nesSj iVeedoni from rust, certainty, and productiveness. 

BraxUm Gouniy^ Went F/r^/inm,— Trials of the Tappahannock wheat, 
for the past two years, justify the conclusion that it is ten days earlier than 
anv other ldud,"and that tlio grain is of better quality, it is free irom 
rast and the weevil The Tappahannock is also prelx^rred in Marion 
County and .Kanawha. 

Benton, TFes^t Virginia.— X peck of Tappahannock vvheat sown last 
fall was suthoiently'npe to harvest the first of July; thouglit to he the 
best wheat in the neiftiiborhood. 

Keiitiichj.—Tlw AYhite May and the Tappahannock wheat are pre- 
ferred, the former for its early maturity and exemption from rust; the 
latter for its good yield, and for the preference given to it in market, being . 
fifteen to twenty cents higher per bjishel than other varieties. 

Missouri.— Thf". Q^appahannock wheat is popular so far as it, has been 
introduced, being earlier, and yielding better flour than most other 
varieties. It is sown hi September and October, and harvested from the 
middle of June to the middle of July, 

Sed<cUaj Missouri. — One j)int of Tappahannock wheat, sown two years 
ago, has produced five bushels, and the variety has done well thus far, 

Eamiihal^ Missouri.— Tho Tappahannock wheat has been cultivated 
for two years. It gives an average yield of thirty-live bushels per acre; 
ripens about the same time as the Early May, but is a better wheat. It 
will be a valuable acquisition. ' 

JSermitagej Mit^^ouri. — The Tappahannock wheat ripens about two 
weeks earlier than other varieties, and, for this reason, has always 
escaped the rust; does not yield quite so much as other wheat, but its 
full kernel and superior flour fully compensate for this deficiency. 

Harrison County^ MissourL — One quart of the ]Mediterranean whe^it 
produced forty i)ounds of goocl grain, thougli injured considerably by. 
grasshoppers, 

Bawtefs 8pringSy Kansas, — The Tappahannock wheat, received from 
the Department, is superior to any other kind cultivated here. 

Canton^' Illinois,— Olid pound and a half of the Tappahannock wheat 
produced twenty pounds, fidly equal in quality to that received from the 
Department. 

Hardin County j Ohio. — One quart of Tappahannock wheat produced 
twenty quarts of handsome, plump grain, equal, if not superior, to the 

seed sent. 

Portage Comity ^ Ohio. — ^Tlio Tappahannock wheat is preferred in thk 
county. It is sown from the 1st to the 20th of September; harvested 
from the Lst to the 12th of July. 

Michigan, — The Tappahannock wheat holds a high rank for its early 
ripening, large yield, and fine quality of flour. White's Bald Mediter- 
ranean is becoming a great favorite. ' ■^-'^"■'"■'^^'^"^ 

Berrien County^ Michigan. — ^The Tappahannock, the Ta smani a, and the 
C hiddam wheat were sowed in equal quantities, side by side. The Chid- 
dain ' was entirely destroyed, while the others were not injured. The 
Tappahamiock and Tasmania made a fair yield, but our correspondent 
thinks t he White Mediterranean ahead of the other varieties. 

Washtenaw County^ Michigan. — The Tappa^hannock wheat, sown about 
the 1st of October, ripened nearly three weeks earlier than the 
well , sown at the same time and on the same soil. Seventy-four poScls 
of good, heavy wheat were raised from one ouart sown, weighing over 
sixty pounds per bushel. 
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Lenaivee Cotintyj Michigan, — One bushel of Tery plump white wheat 
was raised from one quart of tlie Tappahaauock variety/ sown the 29th 
of September. 

Sclioolcraftj il/k/ii^au.— Sowed live-eighths of an acre with the Tappa- 
hannock wheat; raised at the rate of thirty- two bushels per acre. The 
best wheat of other varieties did not yield more than twenty-five 
bushels. 

Ijexinffton, Micliigan. — The Tappahannock wheatj sent by the Depart- 
ment, proved a complete failure. The climate seems too severe for its 
growth ; it was badly wmter-killed, notwithstanding tlie precautions 
taken. 

Lapeer Gounty^^ Michigan.— One bushel of the Tappahannoclc wheatj 
sown the 20th of September, produced twenty-four bushels of as fine 
wheat as our correspondent ever saw; it weighed on an average sLxty- 
five and a half pomids per bushel. It is not perfect proof against the 
midge, 

Ingham County^ Michigan.-^nL\yo quarts of Tappahamiock wheat were 
sown on different farms. One lot was winter-killed on account of the 
wet condition of the soil ; the other grew finely, and produced twenty- 
eight pounds of beautiful wheat. 

WiiiOO'^mn. — The Tappahannock wheat has been received with muchX 
favor, but the Mediterranean, the B lue Ste m^ the White Wabash^ and^^^ 
the Winter Qlub are preferred. "™'""''" 

MowWXTounty^ TTucottm.-— One quart of Tappahannock wheat, sown 
the loth of September and harvested the 4th of July, yielded at the rate 
of thirty-two bushels per acre. I t was not infested by insects as other 
varieties were, and matured twenty days earlier. It is the most popular 
grain in that part of the State, where the thermometer sinks to twenty- 
eight degrees below zero. 

Den Moines Cownty^ Iowa.— A quart of the Tappahannock wheat, 
.received from the Department of Agriculture, produced a hundred 
bushels at the third sowing. It brougbt $4 per bushel, when sold for 
seed. 

An^other report from Iowa says : Forty acres, sown with Tappahan- 
nock w^heat, produced one thousand bushels of fine gTain. Average 
twenty-five bushels i^er acre. 

Cuming County^ Nebraska. — Two-thirds o/ a quart of White Mediter- 
ranean winter wheat were sown in the hope of making it spring wheat. 
It grew finely, and produced three pecks of excellent wheat. 

Washington^ Utah. — The Tappahannopk wheat, sent by the Depart- 
ment, was harvested in May ; it wa^ full and plump, and will succeed 
^eell here. 

Aurora^ Nevada. — ^The Tappahannock wheat is of good quality ; ripens 
early, which is an important consideration where the seasons are so 
short. 

SPRING WHEAT* 

Sfeio London Coimty, Connecticut — On the 13th of April, one quart ot 
Arna u t k a spring wheat was sown in drills on sandy loam, fertilized with 
herseinaiiure, hen manure, and ashes, scattered along the drills. The 
other package w^as sowed in a comi>act soil, in better condition, and ma- 
nured highly in the drills. Both did well, but that on the sandy soil 
dici best. The yield was at the rate of twenty bushels per acre, of very 
nice grain. It proves to be a very valuable variety for that locality. 

Bdltiniore County, Maryland.— The Arnautka spring wheat was injured 
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by tbe miclgc, about OBe-fourtli being clestroyotL Tlio iujury was pro- 
bably caused by late sowing'. The wheat hail a very beantiM appear- 
ance, 

Wa^Mngton^ D. C. — ^Among the large number of Viirieties of spring 
wheat tested on the experimental farm, the Black wlieat, from Cali- 
forniaj proved to be the earliest and best-^TTwas kSowu the 12th of 
March, aud came into oar the 28th of May, in eighty-one days. Tlie 
rciljUl^ was sown at the same time, and was only about three days later 
in coming into ear. This is a very promising variety. 

Timber, IZh'wois.— One quart of Arnautka spring w^hent yielded sixteen 
quarts of good quality^ making more and better flour than any other 
wheat. 

Clinton Comity^ Indiana.— Tsvo quarts of Arnautka wheat vrore.sown 
broadcast on coinmon clay land, thelGth of April^ at the rate of one and 
a half bushel per acre. It was harvested the 20fch of July^ and produced 
at the rate of twenty bushels per acre. It was not attacked by the 
weevil or rusty and is regarded by wheat growers as a success. There 
was only about one-fourth of a crop of native wlieat. 

WasJkngton Coiinty, Minnesota.— £\i^ SfiflJUiliJEife wheat is preferred 
here, being less liable to rust than other varieties, and standing up ^ 
better. The Black Sea is very popular. Little winter wlieat is culti-. 
vated. 

Le Sueur County^ Minnesota. — One pound and three-fourths of Arnautka 
si>ring wheat was so^vn April 24. It grew finely and stood np well. 
Wlien harvested, August 12, the yield was fifty pounds. Oui^ correspond- 
ent says it appears to be a good kind of wheat, an dwell adapted to that 
soil (a sandy loam) and climate. 

. Dtihuque County^ loim. — One pound and a half of the Aiiiautka spring 
wheat was sown in drills, on three square rods of ground. Sixty-one 
pounds were harvested, being about fifty-three bushels per acre. 

Johnson Coimty^ Hehraska. — One pint of Arnautka wheat, sown the 
20th of April, produced twenty-five pounds of good wheat. It appears 
to be w^ell adapted to ISTebraska. 

Aurora^ Nevada. — ^Three table spoonfuls of the Arnautka wheat, sotoi 
in the spring for tw^o seasons, has increased to six and a quarter bushels 
of large and i)lurni) grain. 

OATS. 

East Mainej New Jbr/j?.— Two and a half bushels of the S^vedlsh oats 
produced thirty-one bushels, weighing thirty-nine pounds to the bushel, 
although damaged at least twenty-five per cent, by drought. The 
Strausbm^g yielded Avell, but not so well as the Swedish. 

Ashtahvla County^ O/i^o.-^The Poland oats, sent from the Department 
.of AgTiculture, yielded about fitty-fokl, while the common variety pro- 
duced only about twelve-fold. 

Calhoun Gotmty^ Michigan. — From a quart of the Potato oats, sent 
from the Department, two hundred bushels of fine, sound oats, weighing 
about forty-five pounds per bushel, were raised from the second sowing. 
Our reporter considers one bushel worth two of the common oats, which 
weigh from twenty-eight to thirty- two pounds per bushel. 

Sibley Cotmty^ Minnesota. — ^The New Brunswick oats, sent from the 
Department of Agxiculture, yielded forty-five bushels per acre, and 
averaged forty-seven pounds per bushel. 

Cuming County j Nebraslca, — A little less than a quart of white Swedish 
oats produced more than a bushel, weighing forty pounds per bashel. 
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Iron County^ Vtali.—'Fvom oiglit ounces of white Swedish oats, a crop 
of seventy-six pounds was raised, being at the rate of one hundred and 
fifty- two bushels iroin one. The soil was a sandy loam, liberally dressed 
with barn-yard manure, plowed in. 

Anrora^^Nevada. — Three table spoonfuls of Swedish oats yielded one 
Imshel of fine, plump grain. 

Eennqyin Co'imtyy i¥m?i65of a.— The Alsike clover proved true to its 
name, and bore last year a heavy crop; smothered ont the timothy; 
will prove a valuable acquisition for Minnesota. The black and the 
Italian bees worked upon it from June to October. 

Jeffermi County^ Missonri.—Bov^^eA the Alsikc (-lover received from 
the Department; growth very luxuriant; the best closer ever cultivated 
on the farm. 

Montgomeryj Texas, — After thirty ;s^ears' experience ^vith the most 
celebrated grasses, such as fescue, &c., none approaches in value the 
California clover. It grows well on any soil, affording two crops of hay 
annually, double the yield of any other grass. Once sowed, it grows 
perpetually. Oows afford mor.e and better milk and butter when grazed 
on this, than on any other grass. It is thought that it would be a val 
liable addition to the grasses of the middle and southern States. 
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Tlic folloAviiiff statemoiitB, coiKleiiBed from aiinass of jiiaterial g'atlieriMl 
from various Boiirces, are not presented ^iew to deeiding con- 

tested agiiculHiralt^^^^ ratlier as a compilation of the results 

of cxperinioiit.Sj wliicli shall be cousidei'e<l as sugp,'estivo rather than 
aiitlioritative ; sii jrg-estive, particalarly, ^o the many ^vho hnve not the 
disposition, or the timej for scientilic disciissionj but wJio maybeiiiteresteci 
in the aeeounts siven l>y plain working farmers of the methods ^liicli 
tiiey have teste(l. 

It is hoped that the emniples here given may induce others to experi- 
mental effort, with increased knowledge as to what is needful to render 
suoli eftbrt valuable to themselves and to the public — there being great 
necessity for more care in eonductiug fann exi)eriments and for greater 
precision in the statement of results. In making these selections, many 
similar statements^ apparently valuable at first glance, have been 
rejected on account of the omission of important facts. Failure to stat^ 
.the character of the soil on whicli the trial was madej the quantity of 
seed sown ; the nature, amount, and cost of manures applied ; the product 
from a given area— onnssion, or at best, want of precision in the state- 
ment of one or more of these and similar iioints, is so frequent as to he 
rather tlie ixile than tlie exception. The constant occurrence of such 
inaccuracies is indeed not surprising; but not the less is it to be 
regretted, and not the less should eifort be made for its avoidance. 

Frequent, careful, and practical Held trials are especially desirable in 
the present agricultural condition of this country- There is a cluss of 
Euro])ean agincidtuiul experiments, very valuable and made at large cost 
of time and money, which are so distinctively scientific as to serve our 
a.giiculturiste often rather as oracular autborities, whose decrees must be 
ti'imslalc'd for the uses of actual jirocess, than as direct guides to eco- 
nomical methods of iarm culture. Says Professor Voelcker 6f the Boyal 
Agricultural Society of England— one of the most thorough scientific 
experiimnitalists of tlie age: The scientific experimenter is not neces- 
sarily interested in the economical result of a field trial ; direct profit is 
not his aim, but rather the establishment of general principles wMcli 
may be ai^plied by the practical fitrmer,^ He adds : "It is for the farmer 
to keep these geiieral principles in view, and to determine for himself 
what ])ractical bearing such princii)les have on the cultivation of his 
crops in a particular locality*'' 

WHEAT. 

The follo wing stateniiints are condensed from tlie reports of the several 
competitors for the premiums offered by the Athens (Georgia) Wheat 
Club, the report in each case having been made upon one acre of wheat 
entered. 

No. 1. Beport of Dr. J. 8. Hamilton.— Lmd^ ligbt gray or sandy sur- 
face soil, with red clay subsoil ; brought into cultivation in 1867, and 
planted in corn and peas, producing about 12 bushels of corn. Ifovem- 
ber 7, the lot was i)lowed and replowed at rigbt angles, close and deep, 
with a scooter plowj 70 bushels of cotton seed were then spread and 
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tumed in mtli a two-horse plo'vr, breaking the soil to the depth of sis 
or eight inches, i^oveniber 12, a mixture of 3(So poimds each of Peru- 
vian guano and dissolved hone (the latter of Georgia manufacture^ two 
parts bone to one of acid^ with equal weight of ground pine charcoal) 
was spread voiy evenlj^ November 13, 137 poimds of Tappahannock 
Vv-heat, Rteei)ed in a solution of salt and bluestone, was sown and 
plowed in with the fertihzer, and then harrowed and rolled. A. top- 
dressing of two sacks of ammonia phosphate was applied about the 
1st of March, Cost of 70 bushels cotton seed, $14 guano and dissolved 
/bone, $4a 08; ammonia phosphate, $7 28; total, $70 36. Yield, 45 
bushels 30 pounds. 

Ko. 2, Eeiiort of J". TF. l^icliolson, — Land very poor ; cultivated but 
once in six years, when it was sown in oats. The field was i)lowed three 
times with a scooter plow, and wheat harrowed in — a red-bearded 
variety, slow in maturing nnd not prolific, but said to escape rust. Seed 
sown October 15; quantity, two bushels. Manure applied — seven two- 
horse loads stable manm^e, 20 loads of half-rotted chips and leaves, tUree 
loads of well-leached ashes, 1,000 pounds of Phenix guano, and eight 
loads of clay: the whole valued at $63 50. Top-dressed, March 10, 
with 250 pounds of Peruvian guano. Wheat cut June 4. Yield, 21 
bushels 30 pounds. The drought killed more than one-half as it sprouted, 
and storms blew the plants down when in bloom and heading out, and 
one-third were flat on the ground when cut. Little damage Irom iTist, 
but rabbits and dogs injured the crop one-fourth. 

No. 3. Report of Jl, L. Bloomfield, — The acre was poor upland, uncul- 
tivated for fifteen or twenty years. Land was broken up with a two- 
horse plow followed by a scooter in each fmTOw, and then thrown up in 
beds sixteen feet wide, leaving water-furrows between the beds. The 
beds wei^e then furrowed with a turning shovel, and cotton seed sown 
and covered with the next furrow, the latter process being continued 
until 70 bushels of the cotton seed had been applied. Cost of 320 pounds 
of gTiano used, $16; 70 bushels of cotton seed, $14; 15 loads of stable 
manure compost, $20; total, $50. Wheat sown the second week in 
December, a bearded variety, one and a quarter bushel . A top-dressing of 
five loads of compost was applied in the spring with great advantage. 
Crop cut June 17. Yield, 32 bushels 46Jpounds, The season was wet 
until the wheat bloomed ; afterwards dry until the crop ripened. 

Ifo. 4. lieport of Captain if. A. Gartrell'-^TliQ field was red vallej' 
land, in constant cultivation for many years, and in. wheat the previous 
two years. When the croj) was cut the stubble w^as turned under with 
a bushel of peas; and, October 1, the green pea-vines were plowed under. 
Three wrecks afterwards the gTound was broken with a subsoil plow, 
Iburteen inches both w^ays, and 400 pounds Baugh^s phosphate, 200 . 
pounds Peruvian guano, and 200 i)ounds gypsum applied. October 22, 
two bushels of inferior wheat were Bown aud jdowed in, harrowed and 
rolled. IsTo top-dressing used. Harvested May 26. . Yield, 21 bushels 
20 poimds. Season unfavorable; frequent rains with high winds, fol- 
lowed by hot sunshine. Wheat blown down in spots two or three times. 
Crop cut short one-half by rust. 

No. 5. lieport of A. P. Dearing.—Soil thin and gravelly, on a ridge 
sloping to north £u:id west; one-fom^th partially fertili^sed as the resting 
place of cattle ; ten years in cultivation, the last three seeded to wheat 
# The lot w^as plowed with a turning plow, followed by a scooter in the 
same furrow, after which 100 bushels cotton seed, 500 poimds Peruvian 
guano, and 000 pounds dissolved bone were applied and plowed in. ISTo- 
\^ember 2, thre^ bushels of Tappahannock wheat were sow^n and harrowa^d 
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in • aiid ia I'^obruary a top-dressing of 100 pounds salt and 20 bushels 
aslics ^vas np])lied to tliree-fourtbs of tlie acre, and in April about 100 
pounds of suit, 100 pounds Augusta fertilizer, and 100 poimds Peruvian 
guaJio, to the same area. Yield, 40 bushels 23 pounds. Wbcuinbloom, 
bue-lourtli of the acre was prostrated by frequent storms. Bust on tlie 
blade from tbc time it eomuienced to fdl; stalk, before eutting, entirely, 
bare. 'WliQu cut, in Juue, one-fourth was badly tangled, and flat ou 
the ground. Tlu? portion treated with ashes and salt did not fall. 

ITo. 0. Eeport of General IF. M. Jirotvnc.—Soil poor, gray surface, and 
red clav foundation; an old socoud-growtli pine field, cleared in 18G6 . 
and seeded to wheat in 18G(P07. After the harvest of 1857 the land 
was ]>lowcd tlioroughly across the old furrows, and peas sown and ploTred 
in. The hist of September, the peas were sprinkled with liine and 
turned under with ii two-horse plow, hi a few days thereafter 100 
bushels of cotton seed were turned under with a Brinley plow, 
followed in the same furroAv by a scooter, breaking the soil six or sevea 
inches. Fertilizers used : lOO" bushels cotton seed, 250 pounds Peru- ^ 
vian guano, and 250 pounds lleid's superphosphate, costing $-43 75. K'o 
top-dressing applied. Wheat sown November 1, atter soaking in brine 
and a solution of bluestone. Harvested May 1. Yield, 38 bushels 62J 
pounds. Muoh rain and high wind in April and May, and considerable 
rust on the blade. 

:No. 7. Hcport of Colmel D. 0. Barrow.— QTO-y land, thm and poor, 
utterly exliausted by repeated croppings. A very poor crop of wheat 
taken from it last year. In the summer two bushels of peas were sown, 
and in Septenaber turned under with a two-liorse plow. The first week 
in ISToveniber, 100 bushels cotton seed were spread and plowed under, 
the soil being pretty well pulverized, but not thoroughly. Two bushels 
of Tappahanuock wheat, 1,150 pounds lieid's phosphate, and 250 pounds 
Penivian guano were sown and plowed in together, and the field then 
dragged smooth with brash. Two gallons of clover were also sown. 
Cost of 100 bushels cotton seed, $20 j 1,150 pounds phosphate, $28 75; 
250 pounds guano, $12 50; total, $01 25. Harvested June-S. Yield, 
27 bushels. In the gullies and clayey places the stand was injured by 
winter-killing ; and there was some loss from rust on the blade. 

0 No. 8. Eeport of Colonel B. G. Yancey. —BoU j}Oot ; in cultivation many 
years ; produced last season, without manure^ seven bushels of wheat. 
Land broken in October with a two-horse Brinley plow, followed by a 
sub-soiler ; cross-broken with a two-horse plow, and then harrowed and 
rolled before sowing. About 60 bushels of cotton seed, two barrels 

^ bono flour, 750 pounds Peruvian guano, and one barrel land plaster 
were used, as fertilizers. {December 3, three , bushels of Sphlg f wheat 
were sown) top-dressed in the spring with two bushels of salt and eight 
bushels of ashes. Value of fertilizers, $75. Harvested June 16. Yield, 
39 bushels 10 pounds. Winter rather wet and peculiarly unfavora- 
ble to the locality, which was level iiiDland, receiving surplus water from 
adjoining slopes of rising land. In addition to leaf mold, the crop was 
damaged by rust on the stem from June 3 to June 16. While sprouting 
a severe freeze injured the stand. The opinion is expressed by some 
Virginia farmers that the use of plaster produced the rust, the season 
having been wet. Colonel Yancey thinks an excess of guano and bone- 
dust was used. 

No. f). Report of Major A. L. Bearing. — Gray land, with rod clay. • 
foundation ; inclined to be sandy ; in cultivation five years. . The field 
was plowed with a turning plow, followed in the same furrow with a 
long bull-tongue plow; crossed in the same manner, and harrowed twice. 
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Koveinber 11, two and a quarter bushels Tappaliaunock wheat were 
sown ; and March 12, 75 pounds Peruvian guano, 12 bushels ashes, and 
one bushel salt, were applied. Total of fertilizers used, 331 pounds 
Peruvian guano, 280 pounds dissolved bone, and C8 one-horse loads barn- 
yard manure, the whole valued at $70. Yield, 35 bushels 0 pounds. The 
wheat rusted badly on the blade and slightly on the stalk, and about 
thirty feet square lell down. 

BemarJis.— In all these cases the wheat was sown broadcast, drilling 
not yet having received, in the South, the favor which it jnerits. !Nos, 
2 and 7 indicate a less thorough pulverization of tlio soil than do the 
other statements. The unfavorable circumstances mentioned at the 
(dose of these two reports as afiecting the crops ai)pear to be i)arallelcd 
in several cases in A^ hich a much larger yield is exhibited. In Ifo. 5, 
the falling of the wheat ou the one-fourth acre fertilized only by cattle 
droppings may in a great measure be accounted for by the non-applica- 
tion of salt and ashes on that portion of the field, two materials tending 
specially to strengthen and harden the stalk and to aid in resisting rust. 

^empituJation in order of yield. — 'So. 1. Tl)in, sandy surface soil, with 
red clay subsoil. Plowed thoroughly, stirring the subsoil j strongly and 
very evenly maniu'ed, and top-dressed. Seed of an excellent variety, 
well adapted to the climate, in quantity about two and a quarter bush- 
els. Yield, 4o bushels 30 pounds. Cost of manures, $70 3G.— -jSTo. 5. 
Soil thin and gTavellyj wqU prepared with the plow, and heavily fer- 
tilized. Too much seed somi, crowding and thereby damaging the 
growth in quality and in power of resisting disease, and consequently 
in amount of yield ; quantity of seed, three bushels. Yield, 40 bushels 
23 pounds.— No. 8. Soil poor, and worn by long cultivation ; by peculiar 
formation of the surface accumulating superabundant moisture; well 
prepared by plowing and manuring. Too much seed sown ; quantity, 
three bushels. Yield, 39 bushels 10 pounds.— I^o. G. Land old and poor, 
surface soil and subsoil similar to iJTo. 1; well prepared by plowing ; 
well manured, but not top-dressed. Yield, 38 bushels 52^ pounds. Cost 
of manures, $43 75.— No. 9. Soil and subsoil similar to Nos. 1 and 6 ; 
well plowed and heavily fertihzed. Yield, 35 bushels G pounds.— No. 3. 
Soil poor upland, cultivated fifteen to twenty years well prepared by 
plowing and manures. Yield, 32 bushels 46 J pounds. Cost of manures, 
$50.— No. 7. Thin and very poor gray soil; not thoroughly pulverized ; 
well manured, but not top-dressed. Yield, 27 bushels.— No. 2. Soil not 
well pulverized. Yield", 21 bushels 30 pounds.— No. 4. Soil apparently 
well prepared. . " Yery poor seed. " Yield 21 bushels 26 pounds. 

The average yield of these nine acres w^as 33 bushels 32f pounds per 
acre, the value of which, at $2 35 per bushel, (the average rate of wheat 
in Georgia in 1867,) w^ould amount to $78 81. Make the smaU addition 
of $3 19 as the value of the straw, and the total amount is $82. Esti- 
mate labor, seed, &c., at an average cost of $17 per acre; the average 
cost of manures at $60 ; thus making the average cost of production 
$77 per acre. This leaves an average imnediate pecuniary profit of $5 
per acre. The immediate profit of No. 1 may be estimated as at least 
between $25 and $30 per acre. Oppose to this the common plan of " as 
little cultivation as possible," allowing to it a production of wheat per 
acre equal to the average in Georgia in 1867, viz., eight bushels. (In 
1860 the average was four bushels.) At this rate, the value of the pro- 
duct, straw included, would be $19 60. Fiuthermore, to give this side 
of the question every advantage that it can plausibly assume, state the 
cost of seed and culture at $14 60 per acre, which AviU leave an mwe- 
(Jiafe. profit of $5 per acre. 
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Now observe the contrast between the high culture and the Iott, even 
when exhibiting at the outset apparently the same immediate pecuniary 
profit. Oa the one handy the soil brought forward from an impoverished 
to highly productive condition ; on the other, the ah'eady impoverished 
laud made poorer by every cropping until redaccd to barrenness. Kor 
is this a full statement of the bearings of the case. The above experi- 
mental trials were made lor premiums and for an especial pmi)ose, at 
enormous outlays for fertilizers. They are not presented as examples 
of what should be the usual course of farm administration in the restora- 
tion of the land to a state of generous and profitable culture. In such 
a (iourse th(> process of renovation would be more gradual, and without 
extravagant outlnyiSj and the returns would be more surely satisfac- 
toi:y. 

These experiments are evidences that a better day is dawning on 
southern agriculture, and that, in spite of all temporary discom^agc- 
ments, intelligence and enterprise are surely, if slowly, making their 
mark on its general character. 

CULTITATION OP WliEAT. 

Public attention has been directed, in the recent reports of this 
Department, to the propriety of making experiments in the cultivation 
of wheat in wide driliing and thin seeding. The fact that millions of 
acres of wheat are annually overrun with weeds, and that sod lands, 
imperfectly i)ulverized, often yield larger crops than the same soil in a 
better mechanical condition but thoroughly seeded with wild plants of 
rampant growth, ought to suggest the probable success of a system of 
cultivation of growing wheat whereby it might have unchecked oppor- 
tunity tor growth, tillering, and perfect ripening, with such robustness 
of stalk as to ])rec5lude the liability of falling, and consequent imperfec- 
tion and loss of grain. 

Several correspondents of the Department acted upon these sugges- 
tions, and reported favorable results. One, in Eoek County, Wisconsin, 
cultivated ten. acroe, planted in drills fourteen inches apart, with two 
pecks of seed jx^r acre, with success so marked as to induce him to put 
in seventeen a(jre8 more. 

Mr. E. A. Gilpin, of West Chester, Pa., in 1866 planted one acre with 
three pecks of seed in drills twenty inches apart, and drilled the remain- 
der of the field at intervals of ten inches. In the spring, when the 
ground had become suflSciently dry, a small garden hoe-harrow was run 
between the wide rows, working three inches deei). The wheat took a 
rapid start and outgrow the rest of the field. As the season advanced 
it grew tall and strong, and no amount of wind or rain had any effect 
to lay it down. When the heads formed, their greater length was appai'- 
imt. It was backward in ripening, and the rest of the field was cut and 
hauled in before this was ripe.^^ But the single aero yielded twenty- 
three bushels, while the' remainder of the field produced only nine 
bushels per acre. Thus a single hoeing produced fom^teen bushels on an 
acre, or 155 per c^ent. increase, worth at the current value 130, besides 
saving one-half of the value of the seed. A large number of resuto 
like these, definite and particular, in varied circumstances of soil, eh- 
mate, and condition, would test the pecuniary advantage of horse- 
hoeing v/heat. 

I^EETHODS OP SEEDING- COMPARED. 

The following is a report of an experiment made by a member of the 
Goodhue Farmei-'s Club, Minnesota, with three fields seeded to spring 
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wlaeat of tlio Cbiiia Te a variety. The statement exliibits^ among other 
Ijjoints, the great advantage ariBing from a proper methoct of drilling, in 
(jinng cqnal gTowtli to the ^'heat ' plants and sufficient room for their 
development. 

Field No. 1, tvro biisheli^ of seed per aero, sown with broadcast sower 
aud cultivator combined, the seed being planted at depths varying from 
mie to four inches. Field No, 2, five pecks per acre, sown in drills, east 
and west, two and a half inches deep. Field Fo. 3, three pecks per 
acjre, sown in drills, east and west, two and a half inches deep, eighteen 
inches apait- j cultivated but once, w^hen ahout a foot high, with a five- 
toothed walking cultivator, at an expense of one dollar per aore. 

Besults. — No. 1, good w^heat, head medium in length, well filled, and 
standing thick on the ground ; unequal in growth, some straws being 
five and six feet long, others only two feet; some heads very green, 
others ripej estimated yield tv/enty to twenty-five bushels i>er acre. 
No. 2 had a better color during growth than No. 1, and was very even in 
>straw and degree of ripeness; heads about even, of extra length; 
bundles very iKuivy ; estimated jield, thirty bushels per acre. No. 3 
was extra at all times, its imusuHl deep-green color and broad leaves 
tittracting ni^uch attention; no one supposed it the same kind of grain 
as lots 1 anil 2 ; it stooled out much more than eitlier, and was uniform 
in ripeness and length of vStraw; estimated yield j thirty -live to forty 
bushels per acre. 

The Club concluded that they had been in the habit of using too much 
seed for spring wheat, and that wheat^needs cultivation. 

THE PEOPER TIM15 TO lIAUVEfe'T. 

Several experiments tbuching the proper time for harvesting wheat 
are detailed in agricultural papers published in diflerent sed ions of the 
comjtry, the results of which are corroborative of the theory, already 
well established, that ^^'heat should be cut when the grain is in the dough 
vstate- The yield of flour is tlien greatest in quantity and best in qual- 
ity, and the straw also is in the best condition. The principle and its 
exemplification in i)ractice will be found fully set fortii i]i the reports of 
this Jbepaitment lor 1850^ (p. 102,) and 1850, (p. 2J0,) Wheat grown tor 
seed should, of com'se, stand till ripe- 

WHEAT AFTEK CLOVJiii. 

With regard to the pecuhar infiuence of the red clover crop on the 
subsejtiuent growth of wheat, Professor Voelcker, reporting on experi- 
mental trials, in the Journal of the Eoyal Agricultural Society of Eng- 
land for 1868, says: The heaviest crops of clover removed from the 
soil appear to render it more capable of yielding a good crop of wheat. 
The addition of even powerful saline manures (superphosphate of lime,, 
mixed alkalies, &c.) seems hardly to improve the subsequent wheat 
crop. ***** It is a imt that after a bea^^y cro]) of clover car- 
ried off as hihy^ the land^ far from being less fertile than before, is pecu- 
liarly well adapted, even witiiout the addition of manure, to bear a good 
crop of wheat the following year, provided the season be favorable to 
its growth. * ^- * * Clover mown twice leaves the land in a better 
condition,, as regarding its wheat-producing capabilities, than when 
mown once only lor hay, and tho second crop fed off the land by sheep." 

Fmtfier rem'arks are, in substance, that land whereon [A] clover has 
been gTown for seed the preceding year appeaxs to yield a ptill better 
27 
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crop of wheat than when [Bj the clover is mown twice for hay, or wh;in 
[0] mown once and afterward? fed off by sheep. Among the stated 
,fesults of the professor's investigations are the following: 1st, During 
the growth of clover a large amount of nitrogenous matter accumulates 
in the soil. 2d. This accumulation, which is greatest in the surface soil^ 
is due to decaying leaves dropped during the growth of clover, and to 
an abundance of roots containing, wh(^n dry, from one and three-q[uar- 
ters to two i)er cent, of nitrogen. 3d, The clover roots are stronger and 
more numerous^ and more leaves fall to the ground, in case A than in 
case B. 4th. In case C the dcN tdopment of clover roots is cheekedj and 
the consequent loss of fertilization is not sufficiently counterbalanced by 
the excrements of the sheep on the land. The subjoined table repre^ 
sents certain compjEirati\T eifects of cases A and B. 





A, CIo>'cr mil once mown and 
ihm lea for seed. 


« , 

B. Clover soil twico moTvn. 


Tit fit 
six ijiolies. 


Second 
six iuclies. 


Thiril 
six ioclies. 


Pirst 
six incbos. 


Second 
812 inchds. 


Third 
six inches. 


PeTcenta^je of nitTOgen in 
Eqnal to amnioDia 


.'J29 


.134 

.1C2 


.080 
.108 


.1G8 

.IDS 


.002 
.112 


.064 
.078 



Another deduction is thus given : Clover not only provides abundaiuio 
of nitrogenous food, but delivers this food in a readily available form 
(as nitrates) more gradually and continuously , and, consequently, with 
more certaiuty of a good result than such food can be applied to the. 
land in the shape of nitrogenous spring top-droSsings.'^ 



TIIK ROTHAMPSTED EXPERIMENTS. 

The following is a brief summary of experiments of J. B, Lawes, 
Bothampsl ed, llerts, JSngland, on diiferent plots of wheat for the last six 
^years; being in continuation of like experiments on the same areas 
made annual ly siucc 1 852, During the Avhole seventeen years ^Hhe same 
description nud amount of manure have been applied on the same plot 
each year, hi every other respect the treatment has been the same over 
all the ]>lots each year, ^^'Ud as nearly as possible the same year after 
year. The variation in the product from year to year may, thereforCj 
be considered as almost entirely due to the varying character of the 
seasons." Plots numbered 3, 2, and 9, are nearly one-third of an acre 
each, and plots numbered 7 and 8 are each nearly two-thirds of an acre. 
The results are given as foUow^s : 



Plots. 


How mantiretl each yoar. 


narvesta. Uiishels of dressed wheat per aero. 


O * . 


16C3. 


mi. 


18G5. 


1806. 


13G7. 


1668- 


3 
3 
1 
8 
9 




m 

44 
b2^ 
55^ 
55^ 


40 
45i 
495 
51 


13^ 

■ 37-^ 
40i 

44 


12J 
30 


8^ 
27i- 
22i 
30^ 


161 
41J 

.m 

47| 


% 

14| 
355 
35} 


55 


40 


42| 


31i 




44i 


m 
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PlotH. 


B.oi^ manuretl each 5'car, 


' ■ ■ ' ' T ~ • — ■ 1 . — .- - 

Harvests. Average weight per biishol, (lbs.) 




1803. 


1804. 


1865. 


1860. 


18GT- 




3 




02.7 
62. 5 


m. 0 

02.9 


60.(5 
()1,4 


01.3 
60.9 


50. I 

CO. 8 


61.0 
G1.5 


57. 4 
,'59.0 







Here is an increase of fully two and a half per cent, in \veif?lit per 
bushel, as the result of manuring. 

The experience thus set forth -will caution the farmer not to make the 
prodnction of a single season the criterion for a given method of culture. 
In forming his jiidgment, he should consider whether the season fairly 
represents the average of several years. And, in deterraiDing this point, 
the state of surrounding crops will generally afford much assistance. 

It should he observed that the above-mentioned areas were all under a 
high degree of mechanical culture. The years 1867 and 1868 were excep- 
tional throughout England, as regarding the wheat crop ; the tbrmcr 
year exhibiting a yield unusaily small, the latter a remarkably abund- 
ant production. 

This average result of sixt^jeu annual experiments is interesting and 
instractive. tending to show— indeed actually showing— that English 
soil unmanured, though thoroughly tilled, yields little more than the, 
average produ(;t of unmanured American soil iadifforently tilled. It 
also teaches the necessity, as well as the profit, of liberal manuring. 
The increase effected by "barn-yard manure was 138 per cept., and by 
the application of various fertilizers, 148 per cent— in bushels, respect- 
ively, 2o| and 31|, worth, at average rates for the period, at least $25 
and $37. This is fiar more than the cost of the fertilizers, leaving a rent- 
paying profit. 0.ur own wheat-groAvers shoidd ponder these results and 
profit by them. 

IWBIAJir CORK". 
PEETILIZERS COMPARED, 

John May, of Winthrop, Maine, on 84 squanj rods, fertilized with 4J 
loads of barnyard mamirc and a tablespoonful of Coe's superphosi;)liate 
in each hill, grev/ 39 bushels of corn and other products, costing $38, 
and worth $G0 CO, 

Another corresjjondent states that he has been m the habit, every tew 
days during the fall and winter, of spreading dry nmck over the drop- 
pings fi-om his hcu-roosts. In the spring his hen -house afforded him a 
pile of excellent home-made guano, which was shoveled over several 
times, becoming finally pulverized, and no more unpleasant to liandle 
tlitin dry earth. It was used on a late piece of corn, a handful m each 
hill. The corn soon caught up witii that planted ten days earher, ripened 
quite as soon, md gave a better yield. It grew so fast that the cut- 
worm could make no impression on it. . . i , 

E. R ToAvnioy, of Vermont, reports the foUomng experiment: Ine land 
and cultivation were uniform— inverted greensward, heavily manured on 
thesurlace. The fertilizers were put in the hill. Each plot contained 
two rows through the field. Plot ¥o. 1 , not manured ; product, 2^ baskets 
^ of ears of corn. ^To. 2, fertilized with a compost of hen-manure, ashes, 
plaster,- and earth; product, 2^ baskets. Fo. 3, Lodi Mamdacturmg 
' Company's poudrette; product, 3^ baskets. No. 4, rotten barn^yard 
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mamire ; product, 4^ baskets, 



5, Itog' inanuro ; 



product, 5 baskets. 



Kg. 6, Bradley's XL siiperphospliate ; prodiicstj 5 baskets. The degree 
of soxindBess ^vas in i>rGportioii to tiie yield, the last being best. 

J. M. M./'Eayubaui, Massaeliusetts,— Land poor, gravelly, and moist: 
was turned over in September, but no manure spread. May 25, five 
rows of corn were planted, fllty-live Mils in a row, the hilLs four feet apart 
each way, Eow Ko. 1 : a large shovelful of first-rate manure was put in 
each hill ; product, 81 pounds of corn, of whicli live pounds were unsound. 
No. 2 : no manure ; product, 49 pounds, of which pounds were unsouiul 
No, 3: one and a half bushels compost of plaster, ashes, and hen-manure; 
))roduct, 64| poiinds— 4| pounds unsound. "No. 4 : twenty pounds super- 
phosphate of lime, tlioroughly mixed with the soil ; product, 71^ poimds 
— 2J i)ounds unsound. Ho. 5 : one bushel Lodi poucirette; product, 62| 
))0undK — 3i pounds unsound. The corn was husked on the hills and tbe 
<'nrs of each row were weighed separately. The row with manure yielded 
t he most corn, that with the superphosphate ranking next and giving 
th(^ smallest quantity of unsound corn. 

IJeniamin Caswell, lihode Island. — Oidtiyated one acre of now groiiiid, 
Bpread on the Hod in the spring twenty ox-cart loads of bani manure mixed 
with sand in the barn cellar ; plowed seven inches deep; harrowed thor- 
oughly; then With shallow furrows marked twenty-live hills to a square 
rod, and dropped in each hill three kernels of corn with a small spoonful 
of droppings from the hen-roost mixed with sand ; lioed twice, grass be- 
ing sown at the last hoeing ; yield, 75| bushels. 

Experiment at the East Pennsjdvanla Experimental V'dvm,—A tiulo- 
thy sod plowed late in spring, put in good order, and planted May 27th. 
The chemical solution " mentioned in Nos. 3 and 7 of the following table 
was composed of foui' oimees carbonates of ammoniaj four ounces nitrate 
of potash, four ounces sulphate of iron, four oimees sulphate of magne- 
sia-, and one gallon of water. The solution appeared to do neither good 
nor harm. .The seed employed in Nos. 1 to 4 is x:)articularized as aligtt, 
yellow, long kernel. In Kos. 5 to 20, " a darker yellow, perhai^s a little 
earlier/' 



4 
*} 
i\ 
7 
M 
{) 
If) 

n 

13 
14 
15 
l(j 
17 

^% 
19 

20 



T)ry sftod, no fertili»er , 

Soy<l soaked JO horns in pure T^'afK^r 

Seed soako(i IG boura in ciioiuLcal solutlou 

Dry so(V(l, no fertiUzei' , 

Dry floed, no fertilize 

Sc4d soalccd It) hourii in puro water. 

Seed aoakwl IG hmrn in cJicmfcal aolntioii 

Whainrs pixosphato iu kill, *JOU ponnd.s to acre 

Ilijwori'fi pjiofipliate in Jiill, i^U) ]>yurid.s U> iwro.. , 

Kaiij:jh't} ( 'liiea^ro fort iUzur, 1*00 p<j audn to aero 

llarriflon's i)]aivii I'civfllizoi-, puands to acre. 

Moro Pliilii)'a plinsp'hnto, 2 JO pminds acre. 

Slioemakcrr's pUiiiue 

Baugb'a mw-bono phospluitf*. . , 

Bowora's comptote inaimrc \ 

Hou-mauuju hot w«i;;iied, liandfnll to 

Dry seed, no fertilizer 

pry seed, uo fertiii/.er .... — 

Dry seed, no fortllis&er. <;ovtsred U inches deep 

Dry seed, m foruUxcr, 1 iacli docp. . . . , 



1$ 



■i by 1 
4 by 4 
4 by 4 
4 by 4 
4 b\' 4 
4 l>y 4 
4 IJv 4 
4 hv 4 
•1 bv 4 
4 by 4 
4 by 4 
4 bv 4 
4 bv 4 
4 by 4 
4 hv 4 
4 by 4 
S.^bv4 

3 by 4 

4 by 4 
4 by 4 



6 



'1 ! 
:i I 

:i 
:i 

4 

a 
:t 
:i 
a 

3 

3 

3 
'J 
'/ 

3 



n 

-r <^ 

o 

u 
O 



fy, 744 I 

5/2?^0 - 

T), 6 ; 

r., ryz't i 

r>, ■ 

5, -!{),•) I 

D.3(:2 I 

5, m ! 

5. 537 i 

:^,■^m i 

300 I 

4.i)m ! 
5. no 

5,3S3 



3^ 



§ 
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J, ot: 

fi, 00 i 

4, 
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PEOPER DEPTH OF SEED. 



A Pennsylvania farmer, experimenting in planting corn at various 
depths, planted corn with a pointed stick at depths of one, one and a 
iialfj two inches, &C.5 down to six inches. The grains planted at one 
iucli came up in eight and three-quarter days. Those at one and a half 
inches came up in nine and a quarter days. Those at depths Irom two 
to five inches came up in period^ ranging Irom ten to eighteen dayS;, pro- 
portional to the depth of seed. Of those at five and a half inches, only 
t en grains can^e up. Those at six inches did not make their appearance 
at ail. Of those at five inches only fbrty-tvvo grains attained a height oi* 
rtix to ei gilt inches. Those planted at the depth of four and a half inches 
produced no ears of full size. Those at one and a h ilf inch produced 
far the best corn. Tliose at one and two inches gave sound ears, but in- 
ferior to those just mentioned. He concludes that the proper depth for 
planting corn is from one and a half to two inches. This may stand as 
a general rule, but it cannot be made an absolute guide, in view of the 
conditions of diverse soils. 



ROOT Ciri-TUKE. 



EXPEBIMEIVTS m TT7RNTP CHLTUBE. 

The prominence of root culture in the agricultural system of Great 
Britain is well known, though the value of the product and the quan- 
tity obtained per acre by good culture in a favoring climate are not 
fully understood. ■ In the Transactions of the Highland Agricultural 
Society of Scotland for 1868 is published a report of experiments made 
by Mr. Henry Shaw, with different varieties of turnips. Upon this re- 
sult a gold medal was awarded to him by the society. The field on 
which the experiments were made had a southern exposure, about 
seven hundred feet above the sea level, its soil being & light loam, dark 
in color, especially adapted to grass and turnips ; the subsoil, a strong, 
brownish clay. The land had been subjected to a six-course rotation ; 
one year in mowing, three in pasture, followed the fifth year by oats, 
and the next year by turnips. Sixteen varieties of turnips were sown, in 
plots measuring oije-eighth of an acre each. Each of these allotments 
was manured with two and a half cubic yards of fiirm-yard dung and 
twenty-eight pounds of dissolved bone; excepting the plots sown with 
Swedes, whereon this quantity of dissolved bone was doubled, the amount 
of dung being the same. The product per imperial acre is given in the 
accompanying table, fractions of hmidred-weights not reported: 



TITBNTPH. 



Pmlnct. 



Cojniuoii Wliito Globe — 

Tnnkard G-lobCA 

Pojnerani(ui Wliite Glol»e . 

Gray » tone Globo 

Jiwl-top Glolw 



YELLOW TUflXTl»S. 



Eitrly ISiillock Yellow 

Aberdeen BiHloclc Y6llo>t\-. 
DiJe's Hybrid Yftllow 



Tona. 
^25 



'J3 



Chvt 
15 
U) 

19 
4 



15 



Klnil. 



Old IttL'liiTnm Yellow : 

Tweeildale IHiryle-lop I'oUow - . i 

Aberdeen Purple-top yellow i 



Tonsi^ Cwt. 
24 'A 



Bai^gliolmo Swede 

Bronze or Kinaldie'a Swede — 

Slw^pherd's Swede v — 

Skmnng's Improved Swede — 
Skirvlng'e IClng of the Swodea , 



J4 



Mr. John Milne also received a gold medal &om tlie Highland Society 
for experiments made driring three consecntive. years on a farm in Aber-. 
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deensliivc, dosigiied to test tlie comparative productiveness of varieties. 
The field had a light soil, suitable to turnips^ resting on a clay slate; and 
had been subjected to a five-course rotation. In each case the mauures 
ai)plied per acre were fifteen j-ards of farm^yard dung, one hundred- 
weight of reruvian guano, two hundred-weight of bone-dust, and two 
hundred weight of superphosphate. The results are given by Mr. Milne 
in tons and thousandths of a ton. The abstract here presented is confined 
to vavioties ol' Swedes : 



Variotics. 



ISast Lotliiau 

Grcou-top 

Lain^'.^ 

iJangholmo 



1864. 



Tons. 
If), m 
•J 5. 804 
13. 040' 

la m 



1865, 



Tens. 
1-2. 051. 
11. 787 
12. 402 
10.075 
13. OOl 



I860. 



To-ns, 
10. B50 
14. 250 
14. 700 
13. 150 



The rei)orr states tln^t the turnip degenerates, if sown for a few suc- 
cessive years ou }yoor^ unmauured soil, from a large lleshy bulb to a small, 
elongated fibrous root; and years of carefnl cultivation are required to 
restore it to its former value. Hence the use of seed grown for a series 
of years Ironi thll-sii^ed, transplanted bulbs is urged; and it is claimed 
that the difference in i>roductiveness between two varieties, or two sam^ 
pies of the same ^'nriety, may be wholly oAving to the niethod hi which 
the seed has heQu raised. 

Mr. Itussell SwanwicJc, in 1805^ made experiments showing the effect 
of different fertilizers for turnips. The soil experimented on was a mod- 
erately heavy loam. The previous crop was wheat. The dressings were 
sown May 27, in drills, wliich were then ridged in and sown with white 
globe turnip seed. The turnips were palled and weighed in the last 
week of ]\'<3vemDei*. The following table states the manures applied, 
and the yield, per acre : 



None 

'None 

GUwi 

1 ) i sso 1 vt.nl cop I'ol i t L' « 

aiao 

DiHsolvcul Lonc-aisb 

OlUti 

JMsHolvod honvs 

Glno 

r>olman gnatio 

(Jlue 

Dissulvod coprolftoa 

Dissolved bouo-asli 



Amount 
of Tuaiiitro 
sipplicil. 



Ctut. Lbs, 



101 
70 5 
70 ^ 
70 5 
70? 
^^7 5 
70 } 
MS 
70 
70 
70 



To7is. Cwt. 



3i 
12 

10 



]7 
182- 



10 IH 
10 IGS- 



10 

1C 
i:j 
14 



f 



Pyolivian guano 

Sal aramojuac 

Sal amTiiouiao 

Bolivifui i^iuino 

Sal a inmoiiiao. 

Diwsolml bones 

Sal ammonine 

Dissolved boiio-asli . . . 

Sftl mnmoiiiac 

l)ixS'«iol vtul coprnlitea . , 
Twelve tons of dung. 
Three cwt. of giiaiio . 



Amount 
of Tiiannro 
applied. 



Gwt. Lbs, 
3 24 
1 105 
1 105 \ 
3 24 5 
1 10.'5 ? 
r> 87 5 
1 105 ? 
5 70 5 
1 105 ? 
5 70 5 



Yield Of 



Tons.Ctots 

11 IJ 

T7 4 

18 -3 

17 li)h 

16 181 

IS I'H 



HOOT CUDTURi: IN MA3.1YLANI). 

Many ha\'0 doubted the desimbility of attemi^ting root culture iu this 
country, south of forty degrees north latitude. It has been found a pro- 
lific and i)rofitable culture in many localities. Mr. George Armory 
of EUwood, Baltimore County, Maryland, communicates the following 
result of an experiment in the culture of themangold-wurzel, undertaken 
to test the profit of such a crop in that neighborhood. The yield, as 
wiU be seen, was something more than four bushels to the square rod, 
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or about 700 bushels per acre, produced at a cost of a little more tliaii 
ten cents per bushel : 

" I had a piece of ground prepared, 15 by 120 feet, southern exposure, 
slightly rolling, but inclined to be vet. After plowing and manuring, 
(with stable manure,) the seed was run in drills three feet apart, making 
six rows 120 feet long, on or about May 10. Upon thinning out enough 
plants were cast away to have ran at least twelve rows additional. The 
roots were gathered November 8, and the result was twenty-eight bushels. 
The tops I fed to the cattle, and they were eaten with great avidity, and 
the roots were greatly relished. So far as I can .judge from so limited an 
experiment, the result is highly satisfactory. The Avliole cost, including 
twelve ounces of seed, (Long and Yellow Globe mixed,) at $1 per pound, 
three cultivatings, with use of horse, does ]iot exceed $3, or about $-72 
per acre." 

©RASS ANB MAY. 

the report of the Royal AgTicultural Society of Englaiid for 1867, 
Professor Yoelcker states at considerable Icngtli tlie results of experi- 
ments instituted by liim some years ago at the Agricultural College, 
Cirencester, on a level clover field of calcareous soil, both by nature and 
condition of tillage well adapted to this plant The experiments were 
especially directed toward establishing the proper period for cutting the 
hay crop. Twelve plots were set apart, each measuring one rod square* 
On these plots cuttings were made at difterent periods from May 26, 
to July 28,* some of them being mown from two to four times each, others 
only once. The cuttings were analyzed in such manner as to exhibit in 
each case, 1st. The weight of the fresh-cut clover; 2d. The weight of the 
hay made therefrom and cured to a uniform standard, containing 16.7 per 
cent, of moisture; 3d. The percentage of nutritious elements contained 
in this hay. By estimate from the lU'oduct of a first cutting made Juno 
16, the yield of hay per acre at that period was 7,557 pounds, being the 
gTeatest quantity obtained at any one mowing. Analyses of the cuttings 
of tho different periods show furthermore that afc this time the hay con- 
tained the greatest proportional amount of nutriment. In the plots first 
cut at dates e-arlier or later than that just mentioned, deficiencies in 
quality and total yield were in approximate proportion to the difterences 
of time observable between said dates and the jicriod of best in'oductioUj 
namely, Jime 16. As an indicatory example, Plot ISo. 5 was first cut June 
2, yielding 5,372 pounds of hay, and again movv^ed June 16, yielding 102 
pounds. Total yield of Plot No. 5, up to date of June 16, 5,474 pounds; 
thiis exhibiting, when compared with No. 7, not only a deficiency in 
average quality, but also a deficiency in quantity of at least 2,0S3 pounds. 

Deduction : Cut at the period when the clover plant contains its great- 
est proportion of nutriment, and befote the ripening of the seed. A cur- 
rent agTicultural rule expresses the principle: ^KJut when one-half of 
the heads are browned." A like principle is involved in the cutting of 
tiie other grasses. 

CUBING HAY. / 

F. V. Stewart, Farmington, Maine, states that his practice has been 
to commence cutting the grass when in the second blossom," which 
occurs generally in his section from the 10th to the 15th of July. He 
begins mowing with the machine as soon as tlie dew is completely off, 
and about one o^clock commences to rake and haul in, foUowirr^ the 
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course of the niiichinc, and getting all in before the dew begins to tall. 
Eacli subscqiKuit day's gathering is put on the same mow until the. bafti] 
is tun, and iit the top of the ino^v a layer of stmlv or old hay is placed 
one and a half loot deep. Mr, Stewart claims that tliis ai>sorbs the 
moisture given oil' by the heating process, and that the hay is bright, 
sweet, and of delicate liavor, and is especially sought by stock. He 
states that he lias never known a failure where this plan was closely fol- 
lowed, and if atteinpts prove unsuccessful it must bo tlMt there was 
dew on the grass w^lien cut, or that it w^as cut at too early a stage of 
growth. 

At tlie industrial College of Maine, situated at Orono, in that State, 
four tons of hay, cliielly timothy and red -top, ^Yere ]>ut in one mowmtli 
^'no making, and no foreign moisture in the grass." Old straw to the 
doi)th of a foot or more was ])itched on the top of the mow. The result 
Avas a complete loss. The hay \vas cut July 18, about 11 a. m,, and 
hauled into the bani about 2 p. m. The qualification of ^'n6 makiug^^ 
sufliciently explains the result. 

B. F. Iteed, of Greene County, Oliio, stated in the district agricultural 
convention, that he stored his timothy and clover in the bam, quite 
green, making chimneys, so to speak, in the mow, by putting barrels od 
the mow floor and drawing them up as the hay was stowed about them, 
thus leaving ventilators w^hicJi ]>ermit air to ]Miss through the hay and 
cure it in the mow, ^ 

LIQUID ]VIANTJRE ON QUABB J.AJSiV. 

Two ex]>erinu^nts were made by J. V. Howill, Cherry Valley, PeuJi- 
sylvania. Th(^ first was on ])asture, the soil stmdy, subsoil sandy gratel, 
and perfectly dry. Four acres of the field were dressed in Febraai^^ 
with excellent 'barn-yard manure, at the rate of twelve two-horse loads 
per acre. The renminder of the field (about an. acre) was manured with 
Liquid from the barn-yard. In the spring, the appearance of the gtass, 
hi color, height, and thickness of the sward, was in f!jivor of the 
liquid manure^ and during the summer this acre was greatly preferred 
by the cows. In the second experiment, a small portion of the field was 
manured with a compost of night- soil and wood-mold, and the remain- 
der A^ith liquid manure) when the lot was mowed, the hue between 
tliem could be (easily traced, and the diflSorence was strongly in favor of 
the liquid manure. 

DRY AND WET lV^3AD0^y. 

The secretary of a ^'social tarmei^s^ club^' in Pennsylvania narrates 
the experience of three members of the club. Tlie several statements 
will be designated A, fe, and C. 

A. — A meadow of forty acres was brought into iine condition by 
draining wet portions^ paring down tufts of coarse grass, and then 
udmiuistering a dressing of lime, followed by a light one of bone-dust. 
Subsequently a portion of the meadow was dressed wi-ith a light coat of 
superiihosphato and cut for hay, of which nine tons of excellent quality 
were obtained from^ seven acres. The cattle were kept from the low 
meadow v/henever it vras very wet. Great benefit was derived from the 
application of ground plaster to the dry meadow, but not from its appli- 
cation to the wet. 

B. — A meadow of twenty acrej? was diWded into plots running the 
whole length of the meadow, each containing wet portions as well as 
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dry, aiid each evenly prepared tliroiighoiit its entire laigtli ^itli a 
special fertilizer. At tbe end of four years tlie results are reported. 
The subjoined table indicates the appiication made to each particular 
plot, (with the cost per acre so far as given in the original narration,) 
and the effect exhibited on the dry and on tlie wot portions of ea«h i)lot 
The figure 1 is us^l as the index of best prodnction ; 2, as that of second 
in excellenjee, &c. : 



rertilizcrs. 



Salt anil lime 

Superphosplixito 

J^oDe-uust. 

Salt 

CaufiticUiue k. 

Gutoo 



Coat per 
aci'o.' 



4 00 

5 00 



Dry 



VTot 
meadow. 



The saJt and lime were in the proportion of three bushels of salt to fivt^ 
of lime, mixed about three months before use and afterward shoveled 
over several times. It was applied broadcast at the rate of oiglit buslielK 
per acre- - 

C. — About ten years ago a *^'line, large meadow was divided intxD two 
porlions, the one dry^ the other wet. The former ^"as subdivided into 
several plots. One of these was dressed with caustic lime at the rate of 
tweiity-tive bushels to the acre. The other plots were dressed with air- 
slacked lime in quantities varying from twenty bushels to sixty bushels 
per acre, Tliat treated with caustic lime has always produced the best 
pasture since the fall following the time of application. In the wet por- 
tion Avas included a ^4ow, wet flat.'^ It should be remarked that in the 
report made respecting this portion, a serious omissioi^ occurs, as the 
statement of ettects seems to be confined to recent appearauces, and 
does not point out relative states from season to season. ' Subdivisions 
of this low, wet meadow were treated with, variou.s fertilizers. The fol- 
lowing applications made to seven of the plots are named in the order of 
best effect, commencing Avith the lirst in excellence: 1, caustic lime, at; 
S3 25 per acre ; 2, an animal compost formed of the carcass of a dfead 
horse, a load of rough hair, earth, and common plaster ; 3, salt, at $3 
per acre J 4, superphosphate, at $5 per acre; gunno, at $5 per acre; 
G, plaster and salt; 7, nothing. 

The wet meadow of B, and the low, ^^T4 tiat of 0^ appear to exliibit 
8imihir conditions, prominent among v>'hioh is a sour and stagnant state 
of soil Against this condition the caustic lime proves a powerful 
.eioedy, (especially when accompanying draining,) attacking injurious 
bog-acids, forming new combinations with them, and thereby setting free 
valuable elements of nutrition which had previously been held inactive. 
In. the dry meadow of li, the salt and lime mixture stands first, as the 
siteetening.elfect of the lime is there not needed in so groat degree. In 
the dry meadow of C, however, Ihere app^^irs to have existed an acidity 
which required the action of caustic lime. In B, as Avell as in A, is 
indicated the necessity of discrimination in the use of plaster as being 
suitable rather to dry than to w^et soils. A also points to the avoidance 
of kneading wet meadow by the tread of cattle. 

The experiments of the Michigan Agrieidtural College iu top-dressing 
grass land in the year^ l8G4r-'G5-'C6 are reproduced here in concise form, 
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for purposes of comparison. Tke soil was a light saudy loam ; the am, 
tliree aiui six-tentlis acres, di^ided into eight equal plots. The whole was? 
seeded to timothy and clover in 18C3, and received no other manure thm 
tlic belo^y-uamed top-dressings, which were applied May 10, 1864. M 
subsequent application was made. Plot No. J was not manured. Thofol- 
lowing table exhibits the top-dressings applied to the pther plots, and also 
the gain of tliesc maimretl plots over the unmanured in weight of hay 
produced. Plot 'No. 1, not manured, yielded in IBGi, (two crops.) 4,598 
pounds J in 1805, (two crops,) 2,7ij5 pounds j in 18GG, (one crop,) 1,389 
pomids— total, 8,742 pounds. 



riot. 


iJiim iu poniuls of inamu'cd over 
immaunretl. 


Total por 
cent. gain. 


Top-dt'easiuga, 1864. 


1SC4. 


18G5. 


1SC6. 


Total. 






2. :\73 


1,778 


331 


4, 434 


51. 


2 IduqIicIs plaster. 








1,038 




4.1(35 


48 


5 bushels wood-ashes. 


4 






1, m) 


:m 


(k 074 


53 


20 loatla pulverized muck. 






'A, ()G3 




7Gi) 


€, 077 


70 


W loads muck, 3 bnali. satt 


6 






12, rm 






fiO 


3 bushels salt. 


T 








1,211 


0, 244 


71 


fiO loads horso-inanxire. 






i>, ISO 


2, CdU 


U44 




G7 


20 loads oo\v^>mauu£«. 

• 



The top-dressings were applied on tlio young growtli of clover and 
timothy. At the outset tlio land wos in fair productive condition, as is 
shown by the yield of the i>l()t not manured. The '^twenty loads of 
horse-inaiiure," though not {iiving so large an immediate yield as some 
of the other dressings, was the most lusting in effect and gave the great- 
est total yield. The twenty loads of nuiclc and three bushels of salt" 
gave a very lar^v(* percentage oi' immediate gain, (indeed the largest per- 
centage in th^ Jirst iivo\) of 16(54,) and stood only second in rank as respect- 
ing total yield. Ccmsideriirg the co«t of application, the iinal results of 
the " three buwslicls of >salt ^^ are especially noticeable, although in imme- 
diate productiveness it ranks comxjaratively low ; for instance, as regard- 
ing the respective gains of the several mauured plots over that not ma- 
nured, in the first (jrop of 1804 the salt stood sixth in rank, and lowest iu 
rank in the complete yield of that year. The twenty loads of pulver- 
ized muck^'^ gave the "largest percentage of gain in the complete jield of 
the two crops of 18G4, but .'stands third in rank in the total of the five 
erops^ 18G4-'C5-'G0. The five bushels of v/ood-ashes" stands third hi 
rank m the complete yield of 1804, and lowest in rank in the final sum- 
ming-up. 

REOLAIMING OLD PASTUBE. 

Hcnovation of an old hUlimsture hy^ Professor Johnson^ of Yale College.-^ 
This pastm^e had once heen— twenty years ago — ^in tolerably good con- 
dition ; but when the work of restoration C/ommenced, ten years agOy the 
field was unproductive, and almost covered with low bushes and mossy 
growth. The bushes were cut, drains established, and lime applied at 
the rate of 150 bushels per acre in the autiunn and winter. In the fol- 
lowing spring the surface was .scratched with a fine- toothed harrow, red- 
top seed sown, and a light dressing of phosphatic guano (250 pounds to 
the acre) applied. The field contained Irom five to six acres, and, before 
the dressing, offered scant j>asturage for one cow. In the season of 1868 
it afforded abundant pasturage for five cows, the growth being mainly 
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red-top and wliite clover. No fnrtlier dressing lias been applied. Weeds 
and scattered ^\'oody growtli are annually cut off in Angaist^ and a good 
coating of grass is left for winter protection. No grazing is allowed after 
the 25th of October. In commenting on tlie course pursued, Professor 
Jobnson remark^s tliut tlie pasture had evidently been slowly undergoing 
a change in its cliemical constitution— bardening in some such manner 
as ^' hard-pan'' forms in ocherous soils. The earth being compacted also 
by the tread of cattle around springs which existed on the slope, the flow 
of water was ('becked and the soil Ibecaine iuoist and si)ongy. The reme- 
dial action of the lime was both mechanical and chemical. The soils of 
the neighborhood are ferruginous, and the opinion is expressed that the 
hardening of the land had, for the most part^ been caused by the exist- 
ence therein of oxide of iron and of acids resultiJig from a peaty decoin- 
position of vegetable niattei\ 

FEEI>EIffCl- STOCK* 

Mr. William Eirney, Springfield, Massachusetts, commenced ton years 
ago the practice of cooking food lor stock. The present winter (1868) 
lie feeds forty-three head of neat stock, equivalent to thirty-four laaturo 
animals ; also three working horses, three three-year-old colts, and three 
yearling colts. The food is cooked in a large steam-box, holding, for 
instance, 1,350 pounds po(n^ average quality of hay — two-tliirds bog or 
marsh hay— 112 pounds wheab shorts, and M pounds cotton-seed ; 200 gal* 
Ions of water are poured on i)revious to the steamhig, Vv^hich takes live or 
sis hours, and requires 125 pounds of coal. Steaming is done only twice 
a week, the food keeping warm three or four days in tlie box, even iii 
the , coldest weather, Twice a day the requisite quantity of material is 
t^iken from the box. The horses/ when at work, receive four quarts ot 
corn each per day, sprinkled on the steamed ibod. Each milch cow has 
also two quarts of wheat shorts per day. Roots fcKl raw are also admin- 
istered. The stock is k<3pt in good condition, carded and combed. The 
temperature of the stable is always above freezing point. A statement 
of the cost of the food is given below. The coal is charged to general 
account; were it added to the tbUowing items it would not increase the 
average daily cost to seventeen cents : 



1,350 pounds poor hay^ at 812 per ton $8 10 

112 i>ounds bran ..... ,^ _ _ 1 t)0 

44 pounds cotton-seed meal ' . . - 99 



Total cost of steamed food for three and a half days 10 90 



Cost fox one day, steamed food. - f3 14 

Extra meal for three horses, 24 pounds 00 

Extra shorts lor twenty cows, 70 pounds 1 10 

12 bushels roots, at 16f cents per bushel 3 m 

m pounds of hay^ at |20 per ton i - - - - 170 



Baily cost of feeding 52 animals - - 8 03 

Average cost; 10| cents. 

The 170 pounds of good hay is for noon lunch— four or five pounds to 
each animal, on an average. 
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FEllMENTED AND COOICED FOOOJ. 

A t!()m{>!uisou between fennentod and cooked food is given in tlie foi- 
lovang" oxpei-iuieiit : Four lieil'ers, practically equal in all rcsi.)ects, and 
six piji's, lioui one family, were selected. The t^n aainials were separated 
iutd equal lots by alteniate clioice, and were weigUed at the commence- 
uK'ut. of tli(^ oxp'criraent and we(>kly during its continuance. Those in 
the OHO lot were i^d mth fermented food j the others with cooked food. 
During' llu^ lirst week the amount of termented food eaten was less tUau 
the quantity of cooked food couBunicd, and tKe animals fed on the fer- 
jnentcd material made the gi-ciiter increase of live weight. During the 
second week those on the coolced food made a steady progress; those on 
the fermented food scarce any. The apparent success of the latter dmiug 
the first week was actually the residt of an accumulation of undigested 
matter in the ill testincs. The experiment was continued three weeks, 
those fed on the cooked food thriving and increasing, the others not. 
There ^vas ii dili'erence in the return of the lots of pigs, in favor of those 
fed on cooked food, of £1 Is. Sd. 

FATTENING HOGS. 

Eemtlts of Mrpmments hy S. IT. Clay, Bourhon County, Kentucky.— 
Other contiitions being similar, one bushel of dry eoi;n made five pounds 
ten ounces oflivo pork; one bushel of boiled eoni, fourteen jJonmis 
seven ounces of ]>ork ; one bushel of ground corn, boiled, made, in one 
instance, sixteen pounds seven (mnees; in another, nearly eighteen 
pounds of ]wrk. Estimating the ])ork at eight cents per pound, one 
bushel of drv corn made 45 cents' Avorth of pork; one bushel of boiled 
corn, $1 14 "worth of pork ; and one l)ushel of groiuid corn, boiled, 
$1 30 worth of pork. 

Respecting these experiments, a. western agTicultural journal remarks 
that the qne'slion of the advisability of giunding and cooking food must 
be considered in connection with the ciroumst^incea of locality; such, 
for instance, as cost of grinding, expense of labor and fuel. The sug- 
gestion is made tliat the method practiced by many in Kentucky may 
be best adapted to the majority of cases in the West, viz., of turning the 
hogs into an unharvested held when commencing to fatten ; then, after 
a few weeks, feeding them on corn in the ear till they are pretty \rell 
fattened ; and then feeding on corn-meal till they are in prime market- 
able condition. 

According to exjwriments made by the late Professor Mapes, in New 
Jersey, it required thirty pounds of 'raw corn to make as much pork aa 
thirteen pounds of cooked iheal would produce. 

The purport of certain experiments with live pigs during the past 
year, by a. ifew England farmer, may be exliibited by taking his state- 
ments as to pigs No. 1 a;nd I^o. 5. l^o. 1, taken from the sow atlonr 
months of age, was supplied with two and a half quarts of corn or meal, 
three times a day, and about the same quantity of nidk^ c(mtinued as long 
as the pigs lived, and made eleven pounds of poric to the bushel. "STd, i>, 
other conditions being equivalent, received three and a half quarts per diiy, 
and produced seven and a half pounds of pork to the bushel. The fann- 
er thinks ho did not get so much pork as he should if he had kept tJie 
pig on three quarts per day. Alter experimenting for several years iij 
feeding pigs, he holds that they should not bo allowed a superabundtini 
proportion of fluid food, but rather be ti-eated with a reguUir and more 
substantial diet, commencing when they are taken from tlie so^^; and 
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also tliat a certain quantity of corn or meal per day should not l3e 
exceeded. 

At tlie Michigan AgTicnltnral College, in 18GG, experiments were 
made in feeding three thorotigh-bred Essex pigs, Trhich ^vcre wghed 
when eleven days old, and afterwards allowed all the milk they would 
consume. The total weight of the three at the time just mentioned was 
Iburteen and a half pounds. Similar experiments were made in 18CS 
^nth corresponding results, Bhowing that the younger tlic pig the more 
it will eat in proportion to its live weight, and also the more rapidly it 
will gain in proportion to the food it eouHumes. The subjoined table 
shows the amount of milk consumed at diflerent times, in maknig one 
])onnd increase in live weight ; 



E3CpefijnPiit of 18CC, Ib^s. , 
Expcriincnt of 1B(>8, lbs. . 



lat vrc<'.k. j 2d week. 



7. 

(J, TkJ 



7, 7U 



3d ivoek. 



1 1. Kl 

12. W 



4 ill wi>ek. 



10. \^ 

10. .no 



VALUES OP DlFi^JCREKT POOD MATJ^KIALS- 

However useful as a means of comi)arison, chemical analysis alone is 
not able to determine with sufticient exactness the \'alues ol (lilterent 
food materials; and a really satisfactory decision can be reached only 
through actual experience. The following table, prepared by Protessoi 
Tanner, of England, re]n-esents the composition ot various materials 
used for food of animals, and their feeduig value as demonstrated m 
ppaetice : 



ir-rltCTiDlH. 



Bailey ^ 

Oats 

Beaiis - 

Pease 

Liliijeed cake - 

Unseed cake and pease, eqnul pails. - . - 

Rape cake 

Cotton cake 

Cloyer hay 

Swedes • 

Mangolds - - . ■ 

Currottj 





a 




'V 
N 
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13 


12. 8 




2:1 3 


i 14. H 


50 


3 


i 


J 3. 5i3 




H. n 


31. 76 


25. iVA 


1 n.:* 


11.3 


33. 7 


; 0.H 


30. 4 


12. \> 


1 7. !> 


40 


9. 3 


i 14 


e.474 


1.44 


! S!^ 


a 10 




BO 


10 


{.:> 


i 




In actual application these- estimates oi' value are modified by varioas 
coE^Stionl?^ Some of tliese are stated by Froteor V^^^^^^^ 
lo^s: 1st The age of the animal ; young animals, esi ecia ly, leqimuig 
a im-ge proportion -of nitrogenized matter and bone-lormmg inatenal. 
2d T^e Wd of animal; (the food best suited to horses is not always 
best fS cows or sheep.) 'k Thc.natiu^al ^^^^-^^'^^ 
animal. 4th. The purpose for winch the animal is kept— iis xv hethe toz 
fS^gV or for work, or for milk. The digestibiUty ot t^e iood ^ Uso 
demands attention, kofessor Voelcker states a lew ot the tiouditioa. 
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affecting it : 1st. The kind of auimaly cows more readily assimilatisigtlio. 
nutriment of cut straw than horses. 2d. The amount and ciiacad^r of 
woody fibre contained in the food. 3d. The amount of flesh-fprming 
substances. 4th. The bulk of the food» 6th The form in wMclj it is 
presented to the animal ; whether cut, or not cut, cooked or raw, &cr 

EXPERIMENTS WITH FEKTII.IZEIIS - 

The subjoined statement of experiments made by Mr. Levi jBartl^ttj of 
Warner, ITew Hampshire^ with superphosphate of lime aud other con- 
centrated manures, gives an idea of the effect of these fertilizers upon 
the granite soil of New Hanii)ishire. 

Within the past few years large numbers of the farmers in that section 
of the country have made free use of the superphosphate of lime for 
manurial purposes, and generally with paying results; so much so that 
its use is annually increasing. The reasons why a few- hundred pounds 
per acre, applied to the land planted with corn, potatoes, turnips, beans, 
and clover, usually exhibit such favorable results, is supposed to be 
owing to the restoration, to long cultivated fields, of those phosphates 
so necessary in the production of cultivated crops, but which have 
been, year after year, abstracted Ironi them. Each crop grown and 
removed from the land cames with it certain well-known mineral plant 
food. In the usual routine of forming pursTied in the region referred 
to, but small portions of these mineral ingredients of crops ever find 
their way back to the soil whence they were derived ; and sooner or 
later the crops diminish in ])rodiiet from lack of appropriate food. Pot- 
ash, lime, magnesin-, pbosphoric acid, and sulphuric acid are absolutely 
necessary for the liJc of agricultural plants, as is demonstrated by all 
the experimeuts hitherto made for studying their influence. These, 
vrith a few other minerals, constitute the ash of plants, Wero it possible 
for a plant to grow, flower, and bear seed, without the co operation of 
mineral matters, it would be utterly valueless to man or animals, because 
these minerals are as absolutely necessary in the food of ^mau and an- 
imals as they are in the soils. A deficiency of them in either case leads 
to a stunted growth, enervation, and premature death. Phosphoric acid 
and lime are indispensable in. the formation of the bones of animals, and 
no other combination of lime and acid can be substituted. Potash, soda, 
sulphm', iron, &c., enter into the composition of animals in very small 
proportion when contrasted \Aith the amount of phosphate of lime 
required to build up their bony skeletons. Professor Liebig says : ^^In 
an ox of 5o0 pounds^ weight there are 183 ])ounds of bones, contaimng 
nearly 120 pounds of ]>hosphate of limej in the fleshy hide, and other 
parts of the animal, 15 pounds ol' phosphate." Professor Johnston 
says: '^For every cow it maintains, a dairy form will annually lose of 
earthy phosphates as jnuch as is (contained in 5G pounds of bone-dust/^ 

A large portion of the farms in New England h:ive been imder culti- 
vation from one hundred to two hundi^eci years, and the phosphates 
required in the formation of the bones of all tluj animals, bipeds and 
quadrupeds, raised upon these ftirms, have come directly from their soils. 
By the agency of the various food-crops grown u];on them during this 
long x)eriod, a deficieucy of phosphates exists in tho soil of thousands of 
these farms. This is so manifest that the most skeptical admit it. 

The only feasible method of restoring the needed phosphates is by the 
application of ground bone, or what is better, the soluble superphosphate 
of lime. The above citation from Professor Liebig- jjIiows the enormous 



RECTENT FARM EXPERIMENTS. 



431 



excess of phospliate of lime iu animal structures over all other of tlie 
inorganic constituents entering into their composition. Something 
analogous holds good in the inorganic constituents of certaui cultivated 
crops, especially the cereals. The mean results of thirty-two analyses^ 
by Professors Way and Ogston, show that "wheat contains some iime? 
but only very little, much less than is generally supposed, not more than 
one ounce in a bushel of grain (and a little more in the straw,) while it 
contains rather more soda than lime, about five times as much magnesia, 
nearly nine times as much potash, and more than thirteen times as much 
phosphoric acid.'^ This acid is found in the ash of plants in combination 
with lime, potash, soda, &c. 

These prefatory remarks are made with especial reforeace to the ben- 
eficial action of a good super j>hosphate of lime on the long- cropped 
soils of New England. Such applications are not needed on the fertile 
soils of the West, which have been under cultivation but a few years. 
But the time will comcj sooner or later, when many of these produc- 
tive lands will feel the want of the phosphates which have been so lav- 
ishly drawn from them year after year in their wheat and corn crops, 
with no adequate returns of manure of any kind. 

Some may ask, " Can the fertility of annually cropped soils be kept 
up by the application of superphosi)hates and other concentrated 
manures '^"^ Perhaps it may, but the safer way for the farmer is, to 
use these commercial manures in conjunction with the farm-yard and 
other manurial resources of the farml This is the course pursued by 
many of the most successful cotton growers of (xcorgia, some of w^hom 
annually expend thousands of dollars in the purchase of guano and 
other commercial manures. A similar course is pursued by the wheat 
and root growing farmers of England. 

Carefully conducted experiments, by Mr. Lawes, of England, on manur- 
ing grass lands, with a great variety of manures, animal, vegetable, and 
mineral, indicate that, practically speaking, stable or farm-yard manure 
is a much more perfect and economical restorer of the constituents re- 
moved jto- the hay crop than are the so-called artificial manures. But ex- 
perien^te shows that, even when farm-yard manure is used, activity of 
growth is frequently increased if direct phosphatic manures be also em- 
ployed. Phosphoric acid may be advantageously and economically ap- 
plied either in the 'form of Peruvian guano, which at the same time 
supplies a large quantity of ammonia or ammonia-yieldiiig matter, and a 
little potash also, or a superphosphate of lime. Mr. Lawes says: There 
can be no progressive ngrlculture withoiit Inrm stock; consequently, 
without stock, no manures." 

Mr, Bartlett's report of experiments is as follows : 

^^Ha^^ing the past season experimented with several dificrcut brands of 
superphosphates and other concentrated manures, I herewith report the 
results. Wishing to test the worth of various manures on different crops 
on my farm, about the 20th of May I turned over, with a good plow, 
ninety rods of green-sward, a fair quality of corn-land, a part of which 
was planted with a small variety of eight-rowed corn. The rows across 
the land contained tw^enty -two lulls each — hills three by three feet apart. 
The first two rows bad a small spoonful of Duncan & McKellar's Glasgow 
Company fertilizer applied to each hill— yield, 38 pounds; two rows 
Cumberland, Portland, Maine, 36 pounds j two rows Rhodes & GoM 
ammoniated, 40 pounds ; Rhodes^ standard, 37^ pounds ; two rows of 
Andrew Coe^s, 34 pounds; two rows Coxsackie, New York, 33 pounds; 
two yows mineral superphosphate, 39 pounds. All of 'the above-named 
were superphosphates, equal quantities of each applied in the hill, and 
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slifybtly covered with soil belbre droppiuA' tlie corn. Two. rows of ashes 
and fliie bone-dust, wetted with Avater six weeks previously, jielded 30 
pounds ; two rows, line ken-dung, 3G pounds j two rows Peruviau guaiio, 
30 pounds ; two rows, lieu-manure and dry ashes, 30 pounds ; two rows, 
fish-pomaflo or guano, li7 pounds ; two rows, sulphate of ammouia, (put too 
much in the hills— some of the seed tailed to come up,) yield, 24 potuids; 
two rows, one-thiitl of each having Cuban guano, Alta Vela guano, aud 
Baker's Island guano, yield, :U pounds j two rows, seed soaked in tlie 
' French liquid Ibrtilizer lor 24 hours previous to planting, yield, 2« 
pounds : two rows, without manure, 25 pounds. The corn was basked 
in the tield October 20, each two rows weighed soon as husked, and 
noted down as a,bove. Soft corn there was none; the smallest nubbins 
Avero thoroughly ripened. I do not think the above is a perfectly fan- 
record of the intrinsic value of the dili'erent manures, for the cut-worms 
destroyed many plants in some of the rows, and a heavy sliowor, attended 
Ayith Wind, about the time the corn Avas fairly in the millc, prostrated a 
portion of it, thereby much lessening the yield. 

" Some of our fu rmers, who experimented with different brands of super- 
phosphates on com, ou different aud better corn-soils, realized different 
and much more favorable residtsj and so pleased are they with these 
results that they will purchase largely of superphosphates tor their 
corn and other i'arm-croiJS the coming season. 

"The remainder of the ninety rods of land was planted with the Orono 
potato— planted 2(;ith of May • rows twenty-two hills long. The four 
soutli rows received a spoonful of Andrew Coe's superphosphate to eacli 
bill: fifth ]-ow, no manure; then four rows, Portland superijhosphate; next 
row, nomiinuro; every liftli rovr without manure; four rows, hen ma- 
nun); four rows, hsh gu:ini»: louv rows, Ooxsaokie phosphate; and BO 
on, till the lield w^is pluutc.U. The four rows Avithout manure throagb 
the field lu^eraged two bushels, e-ach set of four rows not varying ovei- 
half a peck; the manured roAvs averaged tkree bushels, A^aiying with 
the different manures to each four rows from two and a-half to a little 
oA-er three bushels— the lish guano giving the largest yield an<J fairest 
tubers. , , , 

"Another plat of sixty rods, green-SAvard, soil sandy loam, was planted 
with Orono potatoes 2Gth of May. The^foUoAving kinds of manures were 
used, a spoonfid in the hill, viz : Duncan & McKellar's phosphated 
guano, Rhodes's ammoniated, iind his standard superphosphate, Peru- 
yim guano, fish pomace, hen manure, I'ortland superphosphate, ashes, 
and lino bone-dust— four rows of each, and four rows without manure; 
the remainder of the patcli nearly a repetition of the foregoing. The 
result may be summed up in a fOAV Avords. The yield of the manuired 
rows varied somcAvhat, but the increase, as a- whole, where the manures 
were used, Avas fully fifty per cent, over the uumauured, The Peruvian 
guano gave the largest' yield, but the tubei-s were much more prongy 
and misshapen. Potatoes at harvest-time were Avorth about 75 cents 
per bushel ; at that price, I think, the commercial manures used paid 
well. The Avhole season was a A^ery Avet one ; perhaps in a very dry season 
the result might have been different. I planted some twenty rods with 
the same kind of potatoes on highly manured land, in corn the previous 
yeai- ; the potatoes Avere A^ery large, misshapen, prongy tubers, badly 
diseased, and of poor quality for table use. 

" On corn, Avhere a fair dressing of manure Avas applied, phosphate 
sown broadcast and applied in the hill, increased the crop, and very 
much hastened its ripening. On white beans, it doubled the yield, and 
hastened the ripening at least ton days." 
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EFFECTS OF G-UAIS^O BUHIED AT BIFFEBENT DEPTHS, 



Recent experiinent.s made by the Agricultural Society of Prague isliow 
the effects of ftuano buried in the soil afc different depths. The amount 
applied was 200 kilograms per hectare- This is L'59 pounds per acre. 
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EXPERlMENTfcfi WITH 'Mim POTATO BUG. 

Edwin lieynolds, correspondent of the Departnieut at i'ond du Lac, 
Wisconsin, writes as follows of his experience with the potato hug : 

I plantocl potatoes May 7 aiulS; the field tlurty by eight rods; planted east aud 
west. In the centre I planted tun rows of early varieties, ^vllick caDic np much sooner 
than the inaui field, and «oinc days earlier than the Early Goodricli, planted side by 
side at the same tiinti. On tli(^ 2&th full-grown bngs (two) made thch' appearance, the 
Held beiDg eighty rods from where j)otatoeBhad been before ; 27th, ten were destro.yed ; 
28th, tlurty ; 29th, Bixty-seven ; 30th, thirty ; 31st, fifteen — np to which time all were 
on about a rod of gromid. Juno 1, two other bmaU spots were infested, when 1 came 
to the conclusion that the price of potatoes waa eternal vigilance. Therefore, with two 
paddles in hand, I .scrutinized every hill myself, destroying bugs and larvas until the 
22d, when the larvae that I had overlooked became crawling slugs and fso numerous that 
I resorted to a pan and stick, knocking th(mi off and destroying tlioin. This I prac- 
ticed until July 5, when I was told by a farmer from loAva that one i)ouud Paris green 
and fom* pounds dry ashes sifted and well mixed, applied to the iiiieated vines while 
the dew was on, was sure death to the bugs and no im'ury to the vines. I tried it, and 
to my gTOat satisfaction found it to bo so. I used the composition, passing over the 
field twice a week, and kept tlie bugs subdued imtil the leaves had become too tough 
tor their food, and they have disappeared. 

It will bo noticed the ]jugs appeared in my field in patches. Many conjectures arose 
in my mind, as to whether they were deposited in the ground last fall, or flew in the 
night fi'om one field to another. I came to the former conclusion, for had they flown 
in the night they would have been more evenly diatributed ever the iiehL 

I would recommend planting in lields of longnan-ow strips, and, at least once in two 
rods, plant the earliest varieties across the piece, that the bugs in the ground may be 
destroyed before the main field is up, as they will surely concentrate on the earliest 
varieties. I would further recommend that planting be done with single eyes, say five 
in a hill, that they may grow single stalks, in order to more closely detect the larvae, as 
they are deposited on the under side of the leaves. 

The most convenient method of destroying the bugs is by using a j)air of tongs made 
of nail-rod. With such an instrument bugs and eggs can be kept oli for sometime with 
as little labor iia using the Paris green and ashes, and saving the cost of the pigment. 

A neighbor of mine planted potatoes on ground that grew potatoes the year before, 
and when covering them foiuid from three to seven lull-grown bugs on each potato. 

ANTS AT THE BOOTS OF FBTJIT-TKEES. 

Bev. W. P. Smith, M. U., of Fayetteville, Texas, comuiunicatcs the 
following successful mode of dealing with ants at the roots of fruit-trees, 
28 
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v^hich insects arc very troublesome and (Icstructive, particularly in warm 
climates: 

"I was raising some tobacco, and operated with the green leaves in 
tire following manner: I removed tlic earth from around tlic tree or 
vine as mucU as I could v/itliont injuring tlie roots : then I put a liand- 
ful of tobacco leaves around tlie tree or vine, where the ants worked, 
covered them, nicely wntli the earth , and pressed it well. Li a lew cases 
I had to repeat the dose^ but I have tried it often with uniform success 
in driving the ants and savirxg the (ree or vine." 



It will be seen that the foregoing collection embraces a large variety 
of experiments from the skillful and careftd ii eld-trial down to that which 
is comparatively crude and incomplete. How-ever imperfect many ot 
these experiments may appear, taken collectively they furnish material 
for practice, thought, critical comparison, and proQtable deduction. Ex- 
periments even of small value in themselves may serve by example as 
stepi)ing'Stones to others of more perfect character, affording more decis- 
ive conclusions. It is by the constant accretion of knowledge gained 
through similar trials, and by the slow progress made through conflict- 
ing successes nnd fnilures, that improvements arc established and errors 
overcome. 

It is important to note some of the requisites to the clear statement 
of a field experiment. The narrator should speeiiy the nature df the 
surface soil, whether clayey or sandy loam, porous or compact, wet or 
dry, and its depth; the nature of the subsoil; the mauiu-es applied, in 
what manner applied, and in wiiat quantity per acre or square rod, &c; 
the quantity of seed sown, to a given area, of what particular variety, 
and in what manner sown; the manner of cultivation; the cost of pro- 
duction; the amoxmt of product to a given area, and its value. It is, 
of course, impossible to prescribe an unvarying form of statement suit- 
able to all cases. Common sense and reflection will supply means of 
adaptation. It is the plain statement of facts that is wanted, not ele- 
gance of style. The farmer who contributes such desirable information 
may in that act bo a benefactor to himself^ to his immediate section, and 
to thousands remote from his own habitation- It should never be for- 
gotten that, in its proper estate, agriculture is indeed an art; and that 
its folio wers, wherever they be and in whatever condition, are bound by 
the most common ties of humanity to contribute as far as possible to 
the general w^elfare of their fraternity. 
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The Journal of tiie Eoyal Agricultm-al Society of England contains 
an esliibit of the prodact, imports, and consumption of wheat iu the 
United Elingdom of Great Britain during a period of yearss, iu which tho 
following" coiiclnsions are reached: There has been a reduction hi tho 
area of wheat culture in each of the throe nui in divisions of theldng- 
dom; very large, i)roportionally, in Scotland and Jrela.iul, comparatively 
small in England. In yield there has been a small increi'.se per acre iu 
England and Wales, and probably in Scotland, and a nnirlccd diminu- 
tion in Ii'cl and; on the whole, a small increase in yield per acre in, til o 
United Kingdom collectively. In the aggregate of home-])roduced 
wheat iu the United Kingdom there has been a diminution j proi)ortion- 
ally small in England and Wales, very considerable in Scotland, and 
still gTeater in Ireland. Tho imports of breadstuiis have increased 
enormously of late years, and iu much greater proportion in Ireland 
than in Great Britain. The aggregate amount of wheat consumed 
ammally in the United Kingdom has increased very considerably, the 
ratio of increase being about the same hi Great Britain as in Ireland. 
In the United Kingdom collectively the population has increased con- 
siderably notwithstanding a diminution hi Ireland; and the actual con- 
sumption of wlieat per head In Great Britain has ijicreascd a Uttle more 
than five per cent., and in Ireland over twenty per cent. Tho final 
deduction made is that, " unless the homo product of wheat in the 
United Kingdom, available as human food, (which has been about 
12,250,000 quarters per annum during the last eight years,) should 
increase, thei-e will be required the next five years an average im- 
portation of between 9,000,000 and 10,000,000 quarters annually, or from 
73,000,000 to 80,000,000 bushels." Five and a half bushels per head are 
given as a Ioav estimate of the average annual consumption. 

Acreage in Iretenf?.— The total acreage under crops ui Ireland in 1867 
was 5,459,702 acres; in 1808, 5,547,335 acres; showing an increase of 
87,633 acres. Of the several crops the greatest increase iu acreage was 
ip oats; next in meadow and clover, potatoes, and wheat, respectively. 
Diu?ing the same period there was a decrease of more than three per 
cent, in tho estimated value of horses, cattle, slieep, and pigs. 

Itwreasd of acrea<]e.—bi Great Britain, in 1868, tlie increase of acre- 
age in wheat, over "that of 1807, was a little more than eight per cent; 
and over that of 186G, nearly nine per cent. In barley tho increase of 
acreage in 1868, over that of 1807, was nearly five i)er cent. ; over that 
of 1866, only four per cent. In oats the year 1868 shows an increase 
of acreage of only one-tenth of one per cent, over 18G7, and tlu?ee-tenths 
of one per cent, over 1866. In potatoes the year 1868 exhibits an increase 
of acrean-e over 1867 of nearly ten per cent., and over 1866 of more than 
nine per cent. In the number of live stock, per estimate of June 2o, 
1868, there was an increase in cattle in 18GS over 1867 of eight and a 
half percent; in sheep, a little more than six x>er cent.; in pigs,.about 
twenty-two iind a third per cent. „ . , 

.Yield of tc7i«ftt— Reliable English authority places the average yield 
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of wheat, llarougliout England anil Wales, for a series of yearsj at 
twenty-eight bushels per acre. The average for 1<SG8 is larger, this yeai- 
having heen uncoinmoiily productive. I5y comparison of recent statistics 
with similar information ohtaiued by Arthur Young, in tweuty-six counties 
of England, in 1709, it appears that the average product of wheat per 
acre in England has increased ilvo bushels, or ncariy twenty-two por 
cent., during the past centurj'. This increase has resulted irom iinpiwod 
farming. 

In the estiihates presented by Janics Caird, the well-known Engliyh 
writer on agricultural statistics, the average yield of wheat ])ev acre, in 
different European counti-ies, is given as follows: In England, twenty- 
eight bushelsj Ireland, twenty-four; Austria, Spain, and Holland, twen- 
ty-three; Belgium, twenty-one; France, fifteen and a liall'. With refer- 
eiice to this low ficreage of wheat in France, Mr. Oaii'd says tiiat, in dis- 
cussing this point with the eminent French statist, M. Lcouco rte 
Lavergne, the latter agreed witli him that, apart from difterenee in soil 
and climate, the deftcicucy was probably to be accounted i'or by the fact 
that, while the gi^ass and tlie gi^een crops, or i-estorative area, of Eng- 
land are as two to one of grain, in France the case is reversed, the grain 
or exhaustible crops being there, as two to one of tlu'- grass and the green 
crops. 

In Australia the wheat crop was twenty i)er cent, greater in 1867 than 
in 18G(), comprising sixty-eight acres out of every hundred aci-es under 
cultivation. The wheat crb]) of 1867 was, however, reduced, through 
red rust, to an average of four and three-quarters bushels per acre, nine 
and three-(piarter« bushels less than in 1800. All (►ther cereals showed 
a (somparative decline in average product. 

BGmarJiaUe season.— ThQ Mark Lane Express, r(;\'iewiiig the agricul- 
tural experience of England, for the year 1868, says: "'A long protracted 
drought, with intense heat, characterized the summer. The hay crop 
and all esculents were raaterially reduced. All sjuing corn suffered, in 
consequence, as to yield; more especially oats. The light lands, where 
wheat was grown, gave but a scanty produce, aiid tears were entertained 
that all soils would materially suffer. Those fears soon gave way upon' 
examination of the standing crops, and the result has been the largest 
and best growth of wheat known during the present centuiy." 

THE DAIRY. 

Tlie report of the American Dairymen's Association, for 18G8, gives 
the following statement of cheese and butter factories in the various 
States: New York, cao tactories, to 377 of which are attached 169,812 
cows, no returns being given of the number attached to the 262 
factories remaining; Ohio, 72 factories, to 20 of which are attached 
13,100 cows; Illinois, 26 luctories, to 15 of which arc attached 5,950 
cows; Vermont, 22 factories, to 9 of which are attached 5,380 cows; 
Massachusetts, 15 factories, to 4. of which are attached 1,717 cows; Wis- 
consin, 8 factories, to C of which are attached 2,050 cows; Pennsylvania, 
5 factories, 930 cows; Kentucky, 5 factories, to 2 of which are attached 
500 cows; Michigan, 4 factories, to 2 of which are attached 850 cows; 
Iowa, 3 factories; North Carolina, 1 factory, 230 cows; Minnesota, Vir- 
ginia, and Tennessee, each 1 factory. Total, 803 factories, to 441 of which 
are attached 109,519 cows. This statement does not exhibit the whole 
number of cheese and butter factories in the United States. It is known 
that, in 1860, there were more than 1,000; and the number has been in 
creasing since that time. 
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The (juality of Enj;:lish cheese deteriorated (luring tlic*. i)iKst 
jseveii years, in the Bcottisli cheese there has been a very great im- 
provement in quality. Five-eighths of the T\hole in'odiictioii of clieese 
in Great Britain iy made in Oliertdar ^shapes. Prominent English dairy- 
men frankly acknowledge the merits of the American cheese factory 
system, and some efforts hiive been ]nade toward its introduction into 
the kingdon^. Bw<'den is rdready introducing tliis system within her 
borders. 

II Cheem) produciion in .ISG8. — (Joucerning the production of cheese in 
this country in 1808, M. Cr. Weeks, secretaiy of the American Dairy- 
men's Association , writes: Of cheese, probably not over three-quarters 
as much ha.s been made as in 1807^ while the price has averaged as much 
as one and a half cent per pound higher — from fifteen to seventeen cents 
])er pound ibr produ.ce of good to fancy factories- There is no stock in 
the country. There iian ]>eeu, during the past Beason, for less complaint^ 
by dealers, respecting bad-tUivored cheese. This is, in part, accounted 
for from the brisknCvSS of the demand, most of the time, which leads 
sMght faults to be passed over ; but mainly because there lias ])eeu more 
than usual attention paid to style and quality.'^ 

Cornparat ire prices. — Oorderoy's Cheese Circular for January, 18G9, says : 
" Eeally fine Cheshire cheese would bring to-day 80.v. to SC,s\; Cheddar, 
845. to 885.; Scotch Cheddar, G8s, to 72s.; Swedish, OO.9. to G6s.; American, 
70^. to 74c9- These quotations have reference only to cheese of the first 
class ; other sorts are nominal in price. Cheese of fine quality and pure 
flavor is in increasing demand.^' The following statement is given of the 
arrivals of American cheese for 1868, as compared with arrivals in 1807: 



Tear ending December 31, 1808 
Year ending December 31, 1867 

Encreaae 



Boxes. 
940,924 
935,512 



5,412 



Choice of hrccds, — In the annual address before ttie American Dairy- 
men^s Association, January, 1808, Professor Brewer, of Yale College, 
remarking on failures in' ])rofltablo use of imported breeds, says: 
Breeds are focal in their origin, and almost local iu their excellencies. 
When we tran8i)ort an improved breed to a region (listant from where 
it originated,it must be to one similar to its home, if it would do equally 
well— otherwise it deteriorates ; and different localities, as well as dif- 
ferent uses, demand different breeds." 

Whey. — Butter-making from whey, can it be profitably done at cheese 
factories 1" In the discussion of this question by the association named 
above, Mr. Kenney, of Cortland County, New York, stated that, in 
1807, he made from 900 cows 288,781 pounds of cheese ; and from the 
whey 9,000 pounds of butter, which sold for twenty to thirty cents per 
pound, amounting to more than $1,900, The process is very delicate, 
Mr. llenney holds that the making of butter from whey, in connection 
with cheese manufacture, will pay well, if properly managed. His cheese 
brought the highest market prices, and the average per cow was as large 
as though no Imtter had been made from the whey. 

Amount of caseinc in cheese. — The averages exhibited by twenty-eight 
cheese factories in New York, in 1807, show that from nineand a half to ten 
pounds of milk Avei'c required to produce one pound of cured cheese. 

Scotch axiom,—'' A cow that will make less than her dressed weight of 
cheese per annum shoidd be sent to the butcher/^ 
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London dairies. — In the London cow-hoiises fclie animals serve i^erhaps 
eight to ton months^ yielding at first ahont sixteen^ and at length six quarts^ 
of millc per day. They then go to the butcher. In the better class of 
these coAv-housos are to be seen large-framed, \vide and straight-backed, 
and dcep^^odiedj short-hora cows, especially notable for size and mass, 
and adaptability to fattening, as Avell as to yield milk^ and costing, per- 
haps, £20 to £25 each, on entering. Elsewhere small Irish and also 
Dutch cows arc found which have cost, on entering, £13 to £15 each, 
and will sell, on leaving, at £10 to £12. The general practice is to biii^ 
the cow immediately alter her third, fourth, or Jifth calf. It may be said 
that the most important requisite to the sweetness of the milk produced 
is that the w^ater given to the cows should be clean and good. A stranger, 
entering a London cow-house, during the winter, is struck with the 
warmth in wiiich the cows are kept. Experience has shown that this 
has an important influence on their productiveness. Tliey stand very 
close — one to every thirty or thirty-six square feet. The windows are 
closed and matted, and no thorougli-draught is allow^ed. In this manner 
the shed is warmed. There is generaUy room enough overhead, andper- 
haps a tiled roof, which allows ample ventilation; and thus, where the 
shed is kept tolerably clean, the air is sweet enough, as well as warm. 
The average yield of the cows is calculated to be about 660 gallons each 
for the eight months. These cow-liouses, how^ever, have proved injurious 
both to the health of the animals and to that of the public. Many of 
the cows have died of disease. Some of the cow-keepers have removed 
their stock to farms, from which they sendin their milk by rail. In particu- 
lar districts of London magistrate's refuse to license" these sheds, and 
medical health oflicers have frequently reported their unfavorable in- 
fluence on the sanitaiy condition of the neighborhoods in w^hich they are 
i^ituated, 

London milk- dealers, i^i purchasing cows, invariably loolc to the prospect 
of a good future sale to the butcher^ and consider, as essential to profit, 
a cow -which will fatten, as well as give a satisfactory yield of milk. 

An expert in the London milk trade says : Very little pure mdk is- 
sold, especially to the poor.^' A few months ago the proprietors of the 
British Medical Journal obtained specimens of milk from ten first-clajss 
establishments of London, and submitted them to Dr. Voelcker for analysis. 
The price of the specimens was four to five j}mce per quart. In every 
instance, except one, the milk sold as imre milk was skimmed milk, 
diluted with water until its real value was less than one penny per quart. 

The more wealthy the neighborhood, and the more showy the shop in 
which the milk was sold, the poorer w^as the article supplied.'^ 

NORTH MIDDLESEX PREMIUMS ON MILCH COWS. 

The subjoined exhibit of yield of premium tnilch cows is condensed 
from data furnislied by the annual reports of the transactions of the 
Middlesex North Agricultural Society, Massachusetts. The a^gricultural 
societies of this county have, for a long course of years, given pDrticu- 
lar attention to the milk product. The rules of this society, among 
other specilications, require statements of the quantity of milk given 
during the second week in Juno, and during the first week in Septem- 
ber, exce])t in case of winter cows, when the requirement is lor the first 
week in M^ircli and the first week in Juno. Ifo animal, on which 
one premium has been awarded to any owners is over permitted to 
receive the same or a less ])remium. The junount of premiums given 
for the best dairy of three cows was, in 1858, $7 ; and in the other 
years named in this statement, $10 or their equivalent, nearly. Tor the 
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best native or mixed cotts, taken singly, in 1858 (No. 1,) S7. In the otlier 
yeaxs named the premium given ibr cow No. 1, (jf tliis description, varies 
from $12 to $10. Prices for animals of less merit ranged from these 
sums to $3. 

The folIo-\ving statements are on premiums given for tlie best dairy 
of three cows, raised by the exhibitor," in 1858, 18G4, 18G5, and 1867. 
No ijremiums of this description were bestowed in 18GG and 18GS. The 
amount of yield is given in quarts and decimals of a quart. 

Dairy of 1858, entered by Amos Carlton, Chelmsford. Cov/ 2so. 1, 
eleven years old, one-quarter Durham; calved about the first of Novem- 
ber, 1SD7 ; during the second week in «hine, 1858, averaged 15.75 quarts 
per day, and during the first ■^veek in September live quarts per day ; 
time to calve again, October 12, 1858. Cow aSTo. 2, thirteen years old, 
native; calved April 20; during the second week in .Time, averaged 
sixteen quarts daily, and duriug the first week in September 12.86 
quarts. Cow No. 3, eight years old, native; calved July 9 ; during the 
first week in September averaged 34.8G quarts per day. Daily feed 
of No. 1 through the winter, one and one-half peck of roots and two 
quarts of cob-meal or fine feed, with hay. Of No, 2, one peck of roots 
with hay; since calving two to three "^quarts fine feed. No. 3, since 
calving, was fed on hay, "corn fodder, and pasturage. 

Dairy of 18G4 entered by Oilman Eoby, of Dunstable. Breed, grade 
Durham, mixed with Devon ; and one with Ayrshire; " kept in the first 
of the winter on "run" and meadow hay, corn fodder and oat straw j 
during latter part of the winter on English hay with meadow shorts, 
one-half peck to one peck daily. Cow No. 1, calved June 13, and 
gave fourteen quarts daily during the first week in September. No. 2, 
calved August 31, and in the week commencing September 4 gave 
fifteen quarts daily. No. 3, calved March 1, and gave fourteen quarts 
per day during the second week in June, and 10.71 quarts per day 
during the first week in September. 

Dairy of 1865, by Oilman Eoby, of Dunstable. Premium $10. Breed of 
the three cows, g]\ade Durham. Cow No. 1, nine years old ; time of calving 
November 22, 1864, and December, 18G5; gave, the last week in March, 
eleven quarts per day, and during the first week in June ton quarts per 
day. No. 2, dve years old; time of calving December 17, 1864, and 
December, 1865; gave in the first week in March ten quarts. No. 3, 
four years old; time of cahing, December 7, 1804, and December, 1865; 
gave in the first week of March 10.5 quarts per day; has suckled a calf 
since the first of May. The keeping of those cows was "not very different 
from the common lot of cows— poor pastiu'es, poor nieadov/s, hay, and a 
few shorts or cob-meal."' 

Daky of 1867, entered by John C. Corbott, of Lowell. Premium $8 
and diploma. Cow No. 1, seven years old in November, 1860; one-half 
Ayrshire, one-half native ; calved A])ril 7 ; during the second week in 
June averaged 19.36 quarts daily, and dvu-ing the first week in Septem- 
ber 13.45 quarts daily. No. 3, tour years ohl, one-half Durham, one- 
quarter A^Tshire, and one-quarter native; calved Novejuber 20, 1866, 
and would" come in again Decemberj 18G7 ; gave during the first weelt 
in March Iburteen quarts per day; and during tlie first week in Juno 
sixteen quarts daily. No. 3, which was three years old July 5, 1867, 
calved April 23; breed one-half Alderney, one-quarter Ayrshire, and 
oue^quarter native: gave during the second week in June 14.14 quarts 
per day, and during tbe first week in September 10.93 quarts per day. 
No. 1 was the mother of Nos. 2 and 3. All were kept on Enghsh hay m 
winter, and on common pasture in summer, witli no extra feed. 
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Tke iblKnviu-- tabulation ia a i^ummary of the ^tateiueiits made on pre- 
niitiuus 5>i^cp. l\v riio .society^ in tlie years named, for the ''hoM native or 
iiiixed <-()ws tiUwOii ^:^iiifily." It Avill be seen, on a comparison and general 
aveirigi^ of statenKUits, tiiat tliey hIiow ii. decided Increase as to 

yield oi' milk in later over (nirlier years, especialiy v,iicii the relative 
i^eriods oT ilic niLlkinjj;- tseajsoa and the Icadinji: eircLiin«tanccs are sufli' 
eiently i)aralleled. For inKStance, tii ist premium cow of 1S5<S, ten years 
old, given (hiring;' the lirvSt Aveck in rJuue, six weeks aiti^^ calving, a daily 
average of i :> 01 cpiartt^ and during the first Aveek in September a daily 
average of 0.55 (piarts, I^'irst ])reminm cov: of 1800, ten yearj^ old, gives 
during the third weelc in February, one nioutJi after calvhigj a daily 
average of 2lJ.O (piarts, and during the seeoud week in Juuo a daily 
average of IS quarts. AVitli regard to the year J8GS, tlie eause of the 
relative potsition^s assigned to the lir.sfc and the second i>i'eminm cows 
is not so elearly sliowu by the report as might bo desired. It may be 
understood, however, that, as in neighbornig societies, the size and- 
form of the animal, indieatiug greater or less economy of keeping, the 
richness of the milk, and other circumstances, are taken into account in 
the adjudication of prizes- 
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jVicld of milk per dixy m stated "weeks. Qts. 



I 



Grntle JDui'lii'im ! 

AlJornoy aud AyrshiTe.,. 

Nat h o 1 

Nat i vc (com oft in , Kay^ J BftR) 



Njuivo 

(Jniik^ Durham 

Aldeniey and Durlmm.... 

il Aldoriioy, i Ayi'shire 

i Alderiioy, Smitivo 



Naiivo 

■Njitivo 

"Urinalo" 

Nat J TO 

^ Aldp.rjioy, Ayrwliiro. . . 



No fitatomeia. 

i Diuham, J native. . . 

h nntivo ^ Ayralurf^.. 

Nafivo 

(irado Ayrsliiro 

k Aldf'i'Jicy, i Diii'hniii 

f nutcii 

"dvado"-.. 

Grade Durham. 



Ai>nl ir» 

April 21 

Deo. 1, iKUa... 

April 7 

JuJio ITi 

Dec. no, 1803.. 

Soptoinber . . . 

Aug. m 

May 2r» 

Mnr. Sil 

April *J0 

Jan. 5iJ 

Juuo JO 

( Miiv :if), ip(jr» 

I SQ]it. g:), IHtiC 
April Jfj...... 

Mar. 21 



csopt. i.ieofj.. 

} Oct. 10, 1B()7.. 

May 24 

Mar. VJ 

May IH 

May 30 

April :i 

April 9 

May 2 

May 24 



»7uue, iBt work, la.CJ. Sept., 1st W*k, 9..*"i5. 



ncfitof ac'.ason, 22. Sept.,— "week, 16.. 
Feb., lat wcuk, 17.70. June, do. 15. (Mar. 
do. 13,4.) 

J\nic, 2d week, 10.11 . vSept., 1st w% 11, 
Jiiue, last T\'Ooli, 130. Sept., Ist weok, 15, 
Mar., 1 at week, U .81. June, 1st T7eeli:^ 10. 



jitnv., Ifit w'k, 11.07. Juno, Jst w'k, 14.25. 
Olio ^i'0{^k, Sept., 1B.57. 
Juuo, ad week, 17.71. Sept., Ist w'k, 1*3.25. 
JiXMO, 2d wook, 10.07. Sept., 2d 10.^3. 
Juno, Sdweolc, 14,43. >Sept.. Ist week, J0.3. 



Foh., na week. 22.(1. Jono, 2d week, 18, 
Juno, las^t weok, If). Sept., 1st week, 16,07. 
f Juuo, '65 — w'k, 18. Sep. — w'k, '65, 14.29, 
\ June, wotdc,4.03. 
J unc, 2d week, 17.7J . Soi>t, l^t ^'k, 13.57. 
J nne, y<t we(jk, 3 7. Sopt., 3d week, 13,5. 



Sopt.—; Oct. (1800,) 20. June (1667,) 13. 

Juno, 2d week, 21.82. Sep ti., 1st w'k, 15.57. 
Juno, 2a woek, 18. fiopt., lat week, 14. 
June, i2d week. 21 .71. Sept. lat week, 13.29. 



Juu(\2d woek, i^M. Sept., Ist w'k, 12.5. 
Juno, 2d week, 25..'). Sept. 1 at week. 15. 
Juno, 1st weok, 17. Sept., 1st week, li. 
Juno, (month,) 17. Sept, (month.) 17. 
June, 2d weok, 14.5. Sept., 1st week, 13 
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Tlixi Ibllovviug tabie lepreseutH the. iiverageH of tUuly yield j at tiio 
period of large.st product, in the years naiiied. hi only the firht 
premium wan bestowod, BimiUxr prciiiiuiiLS iir;vinj>' been v/itiUio!d on 
account of uusatii^factory Btateiuont.s : 
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Inspection of yield of the vririous niuiuals nl tliv socoiul i)eriod of 
report in each re8pecti\'0 ye^tr^ which U generic 11 y equivalent to the first 
week of Septeiubery showw aYeragef:^ the relative ]>roportion,s of Ty-hich 
are similar to those exliibited at the period of hirgest yield. 

Comparison of statements^ im to the feedin.^' of the eoAvs, indicates an 
average improvement^ during later years^ in the numner of keeping. So 
far as the reports sho^v, the two foUovrhig a.nimalrt ai^pear to be fair 
representntives of the best leeding. The i)vst premium cow of 18GG, 
entered by J. P. Cnmraings, of TyngHboroiigh, yielding 22.G quarts daily 
during the third week in Felu^uary, and one month after ealvnig; twenty 
quarts daily during one w^eek in April, and eighteen <juarts daily dming 
the second Veek in June; was kept, daring winter and ^spring, on. ^^run^* 
hay, com fodder, eight quarts of shorts, and one quart of meal mixed, 
per day; in summer on common pasture. Second premium cow of 
1868, entered by John Iliggins, of Lowell, yielding 25,5 quarts daily, 
during the second week in June, two months after cahing, and fifteen 
quarts daily dnring the first week in September; was kept in winter on 
good hay, with two quarts of shorts, and one quart of meal per day; in 
summer, on grass only. 

AMERIOAlsr DAlllY:\ni:N IN ^:}WITZI•n.lLAND. 

American enterprise appears to be looking to other continentt^. for new 
spheres of activity. A eomx>any of Americans liavc ioeated a milk- 
condensing establishment at Oiiam, near Lake Zug, in Switzerland, 
Intended to contribute to English consumption paxticularly. George 
H. Page, of Dixon, Illinois, is Kuperijitendent of tlio ^^Anglo-Swiss Con- 
densed Milk Company,^^ ^lilk Irom the Alpine region is celebrated for 
its richness and flavor. About 400 gallons are received daily from the 
peasants of the neighborhood, and manufactured so carefully that a 
specimen kept tw^elve months, as reported by Baron Liebig, has been 
churned into excellent butter. 



MILK TIlAN>SrOl^TAT10N IN FRANCT-:. 

On the French railways the milk-can is titled full of milk, and 
stoppered down that there is no room for the least motion to (^.hum the 
milk and separate its buttery particles. In hot w eather the can is co^^- 
ered with a textile wrapper which is Avatered witli a fine sprinkler before 
the train starts ; and in a long journey the watering is repeated at inter- 
vals. The effect of the whole system, as carried out in these and other 
particulars, is that the milk is conveyed without deterioration. The 
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police in Franco and Belgium are empowered to testj with a lactometer, 
any milk on sale in dairy or street^ and to seize sncii as ivS found to be 
diluted. 

PRESERVATIO^T OP MILK. 

Tke method of IsL Mabrun for the proservation of milk is to warm 
tlie millc to a modei ate temperature in a tin vessel furnislied with a 
leaden tube-, for the expulsion of air j the tube is then compressed and 
closed with solder. A committee of the French Academy of ScienceSj 
to whom IVr.Mabruu .subjected his process for examination^ reported that 
the millv: thus preserved possessed; six months after being put upj all 
the properties of fresh milk, A prize of l^aOO francs was awarded to 
M. Mabrun. 

F.KXj:I^J^ Pl^ODlX'TIOK- 

A correspondent of the ])ej)artment in Magarii County, New Yor^ 
speaking of the fruit crop of 1807^ in. that county^ says that one man in 
Lockport was offered $1,500 lor the pears grown on one acre. He 
sent them to New York, where they were overkeirt, and he reahzed 
only $1,000 for them. One school district in Newtane received over 
$40,000 for fruit. TJie sales of aj.>ples, as taken from the books of 
the various buyers in the county, loot up 200,000 barrels, at an average 
price of $2 60, making i)robably the most money ever received for any 
one crop of any kind ever gathered in the county. 

Pears. — Mr. P. T. Quinn, of New Jersey, gives the following as the 
amount of seven years' sales of the product of a row of thirty Duchesse 
d^AngoulGme pears, the seven years' croj>a being the yield of nine years: 
The first crop^ the trees eight j^ears old, $120 j second, Sl39 41j third, 
1156 17 ; fourth, $202 2S ; llfth, $207 49; sixth. $310 20 ; seventh, $705; 
total, $1,900 55. The row, in 1808, i^roduced ninety-four bushels ol 
marketable friiit, which sold at higher x>rices on account of the scarcity 
of peaches. 

Stratvyerries.^'From Ulster County, New Ydrk, e$100,000 worth of 
strawberries was shiiiped, in 18G7, to New York marlcets, and at least 
$200,000 worth of whortleberries from the Shawangunk mountains. 
Prom $400 to $1,000 worth of small fruits was sold from an acre. 

Eed raspberries. — ^The slaty soil of Marlborough, Orange County, 
New York, is especially adapted to the ])roduction of the Eed Antwe^q) 
raspberry. Not less than 500 acres are cultivated in the town, giving a 
gross product of $300,0©0 per annum.. An acre of Antwerps in fuU 
bearing is valued at $1,000. Good Antwerp land is worth $200 to $500 
per acre. 

Cranberries. — ^An experienced cranberry cultivator states that one 
improved cranberry bog on Gape Cod, Massachusetts, hasjdelded a pay- 
ing crop nearly every season for fifty years. It should be remarked that 
the continued succews of a cranberry fi eld depends very gTcatly on the 
readiness vith which water can be flowed upon the surface or withdrawn 
from it. New Jersey is the chief cranberry-producing State, and, accord- 
ing to the official report, its bogs and savannas" supply at least one- 
half of the cranberries raised in the United States. The area of these 
fields is constantly increasing. Ocean County, in 18G7, sent into mar- 
ket about 45^000 bushels, mostly the product of cultivation. It is 
claimed that two gentlemen have, by their operations in cranberry cul- 
ture, doubled the taxable property of one township this county dur- 
ing the last six years. 

Small fruits in We^v Jersey. — In the western part of Burlington Comity, 
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ITew Jersey 5 there were^ in 1867, about 1^400 acres of strawberries in 
bearing^ 700 acres of blaclcberrios, and 150 acres of raspbenies, 

Peaehes, — correF-pondent of tbe Department^ in lS"ewcastle Cottrityj 
Delaware, says: '^^Tlie peach flourishes finely, and makes our State 
noted for its production. It is stated that 300,000 baskets of the fruit - 
were shipped from j\Iidd]etowii alone during the last season, (18G7,) all 
produced in the lo^.ver sections of the county.'^ ^' Kent county is famous 
tor its fine i)eaches, iminense quantities of which are shipped to New 
fork and Philadelphia in the season- Some orchardists have as many as 
15,000 trees in bearing, and one claims 00,000. The average yield of a 
healthy, well-grown orchard is about t,wo and a half baskets of five- 
eighths of a bushel, to a tree, and lifty cents per basket in the orchard 
is considered a paying price." 

TJw Bcii^pernonf). — A letter received by the Department from Louis 
J?roelieh, of Kenansville, iS'orth Carolina, November 1, 18G8, says the 
Scuppernong gives the surest crop of grapes he has ever found or heard 
of in any wine-grooving country, and adds: At niy old liome on the 
Bhine we had, in each five years, two entire feiilures, two seasons of 
inferior wine, and only one perfect crop; and I have found neaily the 
same results in Austria, Hungary, h'^rance, and Italy, and in the 
northern or northwestern part of the United States. ^Indeed, we 
have not in this cou^ntry a single variety c^xcept the Scuppernong which 
is not liable to iii/i ury from frost, or in danger of not ripening through 
unfavorable seasons or the various graj^e diseases. With this variety, 
however, we may calculate wi13i certainty each year, as to both quantity 
and quality. It requires only one-fifth the labor and expense attending 
the cultivation of other varieties. The average yield for a three-year 
old vine is one peck; five-year old, two bushels; fall grown, ten-year 
old vine, tvventy-five busliels.^^ Mr/Froelich has had ten years^ experi- 
aiee in the culture of the Scuppernong grape. 

hardening in Morida.-^A correspond eiit of the Department, in Put" 
nam County, Florida, states that the culture of vegetables for the early 
northern markets, recently initiated in tliat State by northern men, is 
being attended with very flattering success, But,'' he adds, ^Mhe at- 
tention of our people is "mainly directed to the culture of fruits, espe- 
cially those of the orange fiimily, embracing the orange proper, the 
lemon, lime, and citron, all of which thrive well in this latitude. As 
yet, there are but few groves that have begun to bear, but the young 
trees of one or two year>^' growth promise wel] ; and the number of those 
that have been set out during the past two years, between this place 
and Jacksonville, wiU not fall short of 250,000," 

McJdsan.-^BiQ secretary of the Lake Shore and Western Michi- 
gan Horticultural Association writes of the Grand Haven fruit region: 

The upward tendency of prices in frait lands is a sure indication of 
the increasing interest attaclicd to fruit-growing in this vicinity. Large 
tracts of land aroiuid the city, i>urchased less than a year ago for $5 to 
111 per acre, have been seUing rapidly, in ten acre lots, for $35 to $100 
per acre for fruit lands.^^ 

Valifornia prodiiots. — The southern counties of California are pecu- 
liarily suited to the almond crop. In this portion of the State, also, grows 
in gxeat abundance the citron, the peel of which, when prepared, is so 
well known in commerce. According to a statement made a few months 
ago, nearly the whole production is annually allowed to rot, no attempt 
having been made, so far as known, tow^ard its preservation either for 
general domestic use or for export- 
Luscious pears, grapes, figs, peaches, melons, plums, strawberries. 
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louioLiv^j liiue.s, isLV:^ winv- luentioiied as being in great abaiidance in Sau 
Francisco liuirktH;, October 15^ 1808. Pears were tlirec to six cents per 
pound; i)iMiclieH iivo to t^yel^T. cents; native grapes four to ten centa 

Thi' roilovniig iteiiis ot ])rodnction, in 18G7, are given oonccrniugthe 
I'linn oi' Gen. Jobn iJidvrel], Ikitte County, California: Acres sown witli 
ui^cat :i/)00, yioldiiKU" --'^ITol bushels, the vseason luiving been^ in some 
]^^8}:i(X!t !'^>5 iinj^'opit ioiis. Xuniber of beariuft' fruit trees on the farm about 
3j000y i'lvm vAiivh v;oiv^ sent lo market, during the year montioned, ahuiv 
drcd tojis oi' j^rrea vahI fjl'toon tous of dried fruit. 

Ivt^turns oi' oonuty a.sse.ssor.s in California iov 1S67 give tlu^. foUowiug 
itcrns resjHM'/t in^' fruit tivv.s in thatStato: A])])lo trees, 2,249,473; peach, 
984,021; lemon, ;>,7U(), (Mahipi. and also Sicily varieties,) of which Lob 
Anp,'e!es has oriuiye, 17,397, of wliidi^Los AiigeleM has 15,000; 

olive, 14,812,, ot which Santa Barbara has 12,000. 

The (urefioij^y- rotin iis affoi'd the foUowing .statistics AviLh regard to the 
nuuil>er of \iiies (adtivaie<l in Die ^State, and tJu^ ])roduct of wine and 
brandy: Vines, 21, ;)72,;?:M, of which Los Angeles had 3,838,000; wine, 
1,87(?,429 ;tval]ou8, o(:' which Los Angeles gnve 700,000 gallons; brandy, 
105,300 {,>'a.lh)us3 of y>']ii<;h Lus AugeJes ^'ave 77,000 gallons. It is generally 
conceded, ho\v(^ver, that these returns i^ill considerably short of the 
actual lacrs. Thc> wine crop of 1S08 is thought to be the largest ever 
made, beini;- estimated from unofficial data as high as 7,000,000 gallons, 
of whicli th(^ cstiujato for Los AJige](\s is .1 ,500,000, and for Sonoma 
900,000 s^allons. 

Lar(/c </nipe vhf.sta\ — Mr. rowier, garden ei' to the Earl of Staii*, 
recentJy <'?whibited in. Glasgow a cluster of grapes weighing seventeen 
pounds two (M](l ij. half ouijces — a fine white variety. 

Fruit (jroirinc} in Ohio. — A special committee of the Ohio Horticultnral 
Society, on the*d<^terio}'alion or failure of orchard crops in that State, 
rei>ort tliat tlie de(!iine (jf the apple crop has been i)retty general through- 
out Oliio, tlioug'h less in the lake region on the north and among the 
hills of tlie coal sections of the southeast than in other portions. 
Causes rei)orted are; 1, exhaustion of the soil; 2, neglect and improper 
culture and prnnhig; 3, increasing severifcy of . summer droughts; 4, 
deticiency and variability of atmospheric humidity^ consequent on the 
disapp(?arance of finxBsts; a, increase of injurious insects; 6, increase of 
fungous diseasei:^. Tlie turning of hogs and sheep into orchards was 
indicated as effective toward the prevention of insect ravages, 

'riie vineyard products for 1807^ in the region around Sandusky, Ohio, 
ami ineludinft' the neighboringislands, were as follows: 1,822,000 pounds 
of table grapGS; 4,8G0,0O0 pounds of wine grapes. The average price 
realized from the table grapes was twelve and a half cents per pound; 
from the wine grapes six cents per pound; making the total value of the 
grapes $519,350, The average yiehl per' acre of bearing vineyards in 
fair condition was two tons^ valne $227. 

iiran piiTOEg of prench vink lands. ' 

Eomana-Conti, a Burgundy vineyard of three acres, i^roducing an 
unrivaled Quality of wine, was offered for sale, at auction^ at a mini- 
mum limit of 110,000 francs, or $20,025, Also Youzeot, a vineyard 
of about 134 of our acres, yielding a superior wine, was also offered 
at a limited price of 2,000,000 francs, or $375,000. The celebrated 
Chambertin vineyard realized for 1 hectare 92 ares (4.74 acres) 80,000 
francs, or $15,000; for the second lot, 1 hectare 68 ares (4.15 acres) 
74,800 francs, or $13,925. 
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WOOL AND WOOL MAmiFACTURKS. 

Wool of the ivodil—B^mnx German estimates (approximate) f^ive to 
Great Britain ^ — ...... ...... ~ . ^ ... 




maDy, 

119,000, .... -^^^-^ - . 

Europe of 827,000,000 ponnds; in Australia, Boutli^AniericfK anil Sou t^^^ 
Africa, 157,000,000 ; the thiited States, 95,000,(JOO Itoo lov, jj 'lhc Wnii^^ 
Kortli Amenean Proyiuce.^, 12^000,000; Asia, at a very ^Lveneral <^N^imat<^ 
470,000,000; Xortlierii Atrica, 49,000,000; the as^'uTcgat*^ pi'^anrtion i: 
the world being put at 1,010,000,000 pouDdis. 

WoqI growing in Eussia.—As evidence of the \ii^\t svmIq, of ^^hw]) hiu 
bandry in Eussia, the following items are given from .statomonts o]' 
Russian exhibitors at the PariB Exposition of 1807. Mr. Tihbert's flock 
consists of 70,000 merino isheep. In 18G4 it numbered 50,000 head, ^ijich 
gave 470,496 pounds of wool. Michel Bcrmstein, of Odessa, reports a 
tlock consisting of 400,000 sheep. The last shearing i)roduced 1,111.577 
pounds washed, and sold for 870,000 roubles, apin^oximntelv $558,000 in 
gold. 

Manic in loool maniifactnTe,~D2^t\\i obtained at the L^iri.s Exposition 
of 1867 appear to justify the foUo^ving classilication in rank of the lead- 
ing nations in card- wool fabrics: Khenish Prussia lirst for men's wearj 
France first for women's wear; Austria second for Yemen's wear; Prance 
second for men^s wearj Belgium third for men's and women's wear; 
Prussia fourth for men's and women's wear; lin gland iifth for men's and 
women^s wear; the United States sixth for men's and women's wear; 
Eussia seventh for men^s and women's wear. Taken as a whole, Prance 
stands at the head of all nations in the maaufaeture of wool. 

In respect to products of card-wool industry generally, practical manu- 
facturers; who have recently visited Europe for the purpose of study^^ 
concur in declaring that in efficiency of system, processes, and machinery 
for fabrication, the United States are on an equality with the most 
advanced nationisk 

In the w^hole range of fancy cassimeres, including the mixed goods of 
silk and wool, in style, taste, perfection of manufacture, and strength of 
material, the United States excel England^ and nearly apjiroach the 
manufacturers of Prance. The same may he said of the Avholo range of 
flannels, colored, and also plain, and of the Esquimaux and the Moscow 
beavers, imitated from the Germans, 

The United States commissioner on wool and manulactures, at the 
Paris Exposition of 1867, says in his report : American carpets are 
fully equal, if not superior, to the English carpets of similar grades. The 
American retail purchaser is invariably compelled to pay a higher price 
for a foreign carpet of the same grade. The American ingrain carpet, 
which is much more largely consumed^ is unquestionably superior to the 
English." 

The same report states that, while the material condition of the English 
workman is vastly superior to that of workmen in Prance, Belgium, 
Prussia, and Austria^ it is freely admitted that the general and technical 
education of the English opera li%-e is far inferior to that of the workmen 
of the nations above named. The Paris Exposition served to open the 
eyes of England to the startling fact that she had been making but little 
progress in manufacturing and median iciil industry since 1851, compared 
witii that made in many other European countries. The responses of emi- 
nent men of Great Britain, to a request for information addressed by the 
Schools Inquiry Commission of July 2, 1867, as touching this inferioriy in 
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inclustrial arts, embody the foilowiDg facts : That England has made little 
progress in the peacofiii arts of industry since 1862; that she must, at 
no distant day, in virtue of the better edncation furnished by the conti- 
nental nations^ lind herself outstripped by them, both in the arts of peace 
and war; thatj notvrithstaiulin^^' she may still be nnsui*passed in many 
of her productions, slie no lonf^er holds the pre-oininence accorded to her 
in 1851; that the rapi<l in oftTcSvS being made by continental rivals T>'ould 
daily render it inore diftieulL U)v I']n£>'lish woolen manufactm^ers toretaiu 
even their relativf^- posit ioii. llierinorts t\r<\t the gvoM want amoDg 
English, nianufaetiivers is a. irropev iiidusti iai. e^Jucatioa among masters, 
foremen and worlaaeii ge^jorally; and that superior eontiuental productions 
exhibit;^ not a inaeJ)iiie w(frking a machinOj but brains at the loom, and 
intelligence at (he spiiijiiiig-vvliec^l. The Cnmoiissioaer, in in^esentiug 
these statements, dies Umii as advisory io the extension in the United 
States of sucli scliools as th.o Cooper Institute, of New York, and the 
Massachusetts Institute of Technology. JIc indicates, however, another 
cause of EngHsh declines than that already anentioned, viz,, a ruling 
desire for ^'jn'oduction at tlic chea[>est ])Ossible rate for the utmost pos- 
sible consuniptioi]," (causing a constantly declining staiidard of excellence, 
and continned depreciation of iabric. Ho characteiizes such a policy as 
short-sighted, and poiiits out the false economy of making poor, or, 
more properly speaking, dishonest ft\brics. 

Manufacturing in the Nortlmcst, — At the exposition of the woolen 
manufacturers oi the Isorthwest, held in Chicago, Illinois, in August, 
1868, it was stated that there were, at that time, in the seven States- 
Ohio, Michigan, Indiana, Illinois, Wi.-^consin, Iowa, and Minnesotar— 357 
woolen mills Avith 995 sets of machiiiery, from Avliich it appears that the 
woolen machinery at the Isorthwest lias doubled in less than four jws. 

Mills on the racifto miHt — There are five Tvoolcn mills in Calilbrnia 
and four in Oregoii. 

Shoddy. — This article was first introduced into use about the year 1813, 
at Batley, in the West liidiiig district, Yorkshire, England, and now 
forms one-fifth, by weight, of the woolen and the worsted manufactm'e 
of the district, wiiicli is the cliief seat of the trade of Great Britaim 

FERTILIZERS. 

Professor Yoelcker, in his report to the Chemical Committee of the 
Eoyal Agricultural Society of England, read December 2, 18G8, says : 

The exi)eriraents on artificial grasses, on the whole, are confirmatory Qf 
similar ones made hi previous years. They bring out strongly thebeDe- 
flcial effects which a mixture of salts of potash and superphosphate pro- 
duces on seeds grown on poor, light, sandy soils, and show the ineffioacy 
of potash for seeds, and, I may add, for nearly all crops on land in a high 
state of cultivation, and on soils containing a fair proportion of clay.^^ 

Coal-ashes. — ^Kecent experiments in respect to the use of coal-ashes as 
a fertilizer are ai)parently contradictory i]i their results. One cause of 
this is readily pereeivable, viz., the great diflerence in the proportion of 
certain chemical elements which are observable in these ashes. Some 
varieties of coal-ashes for instance show a much larger percentage of 
oxide of iron than do others. English and French experiments refer to 
the use of bituminous coal-ashes. A Chinese yam fBioscorea hatatasjj 
planted in a bed of anthracite ashes, grew luxuriantly, and gave excel- 
lent results. The bed was twelve to eighteen inches deep, entirely sep- 
arated from common earth by boarding under the bed. 

Cancerine. — ^At a mill recently erected in Goshen, ITew Jersey, large 
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quantities of Idng-cicabs, or horse-fect, are prepared for use as fertilizers. 
They are ground as finely as possible^ put up in bags^ and sold under the 
name of cancerine, at $25 per ton at the works, wliicli manufacture 100 
to 250 tons per annum. Another mill at West Creek^ in the same State, 
produces about tlie same quantity. TLiis fertilizing material is applied 
to ivheat at tlie rate of 800 pounds per acrCj which quantity the State 
geologist reports is fully equal in yalao to 400 pounds of guano, costing 
$18. Compared with guano at $00 per tOTi, cancerine is estimated to 
be worth, for use, about $30 50 per ton. 

Marls. — Dming the year 1808, Rovernl new companies have been 
established in New Jersey for digging and transporting the marls for 
which that State is celebrated. Jt is thougbt that the trade in these 
valuable fertilizers will in 18G9 be double what it was in 18G7. The 
amount of marl used in the State is estimated at very near one r,nUion 
tons. 

FORESTS A?;n Tl^lBER. 

The following abstract is from a communication by the lion. J. M. 
Edmonds, late Commissi oner of the General Land Office, on the waste 
of forests, their preservation, &c. The i^aper ap]>ears in fall in the 
monthly report of this Department for January, 18G9 : Except in the 
mountain regions, nearly the whole surface, from the Atlantic to the 
Mississippi, has been despoiled of its primeval growth. The absolute 
waste is less than formerly, Ijut the waste and consumption are far 
greater than at any former period. Jfo consudcrablo effort ]ias been made 
toward production. * * * Onr x^eoplo have now gone through and 
surrounded the great primeval timber reserve, and have already entered 
on the margin of the vast treeless plains and plateau, with three-fourths 
of the original store consumed, the demand accelerated, and the number 
of consumers rapidly rising from 38,000,000 to 50,000,000. Look forward 
fifty years — our forests will be exhausted, the demand for the products 
quadrupled, and the country and people be suffering for the protection 
which forests would afford. 

Maijie, Michigan, AA^isconsin, Minnesota, and Florida are the only 
States east of the Mississippi which now export any appreciable quan- 
tity of timber more than they imx)ort, and the reserve in these States is 
being rapidly cut away. * * * The mountain and plateau region, 
occupying the interior of the continent, has only a moderate supi)ly. 
* * * Ko sui)plies can be drawn from this region for the older 
States, or even for the great plains, without exhausting a reserye which 
is already below the immediate prospective demand. In the Pacific 
States and Territories there is still an adequate supi)ly, but not beyond 
the early prospective wants of their own people. The States bordering 
the Mississippi on the west have no suri)lus, and most of them are at 
this moment importing to meet the demands of even their sparse popu- 
lation. * * * Arizona, New Mexico, Colorado, Wyoming, Montana, 
Idaho, and Dakota have but a meager sui)ply, not sufficient for a popu- 
lation as dense as now occupies Ohio, Indiana, or Illinois. Only the newly 
acquired territory of Alaska remains to bo considered. Very little is 
known of its timber resom-ces, but, in much the largest portion, it is 
known that its rigorous climate precludes the growth of valuable forests, 
and it is not too much to presume that the timber in that Territory will 
be insufficient to meet the demands of the trade now opening with the 
great popidations of China and Japan. Considering, then, the present 
and the prospective forest products in this country in the light of their 



448 



AGRICITLTUSAL REPORT. 



necessity for domei^tu? purpose.s, and lor the protection of men, animals, 
fruits, aiul grain, and of their valnc in inducing moisture^ protecting the 
soil, and tcmperiug' the climatej it is, indeed, important that every sec- 
tion of tlic oouut ry slioald retain^ if it hay them, and if it does not have 
them, shonht inimediately engage in their ]>roductjo]i, jit least to tbo 
extent of supplying loc^il nm jukI protection. 

Trees as rmn produvcrfi. — !.n lJ])per Egy])t tlie rains^ which eighty years 
ago M'cro abuiKhnii, Inivt*- ceased since the Arabs cat down the/tree« 
along the va hey o^ t he Isilc toward Lybia and Arabia. A contrary 
effect ha« b(^en produced in Ijower l^gypt, from the exten.sive ])lantiii^ 
of trees; by the Piislia. Ju Alexandria and Oairo, wdiere rain Avas formerly 
a rarity, it has, siuc.e tliut period, become more frequent. 

Professor IL 0. Ked2;ie, of Michigan Btate Agricultural College, in ao 
address on "The ijilluenceof forest trees on agriculture,'^ delivered not 
long since boforiH one of the (bounty societies in that State, gave a 
very eaniest warning against the wasteful destruction of forests, citiiig, 
at the same time, tlie well-known facts of current histor>'. It is notiee- 
able as a hopeful iiu't, tluiL pi'ominent agricultural societies, in various 
sections of the country, ha ve recently been emphatically directing public 
attention to this matter. 

Forestry in India. — hi 1801 the British government founded an im- 
proved general system of forest administration for the whole Indian 
emi>ire, having in view the jireservation and development of state 
forests. All sui)orior go^'ernment forests arc reserved, and made in- 
alienable, their boundaries marked, and forest rules and penalties defined. 
Surveys haveb(^en ma<le, and are still in progressj, toward establishing 
data as to tlic Jiaturo and extent of the timber resources. Several thou- 
sand mahogany trt^es have been raised in the Terai. Large tracts have 
t)ecn planted to Arood ibr the purpose of supplying the railways, 
(*onsume ijiuDejisc quantitj<\s for fuel. 

Lumhcr ui Washington Territory. — Paget Sound, Washington Terri- 
tory, is well ]ino\Yn as a principal source of the lumber export of the North 
Pacific coast. Besides amounts consumed within our own territories, 
many cargoes of lumber im\ annually shipped from thence to ports in 
China, the Sandwich islands, Australia^ and South America. The fol- 
lowing statement in regard to the resources of Puget Sound is on the 
authority of Mr. Josei>h Cushman,. receiver of public moneys at Olympia, 
sitaate at the liea d of the vsound : * ^ The time is not far distant when ne^ly 
all the ship-building on (he Pacific coast will be done on the shores of 
Puget Sound, From th(^. Cascade range to the Pacific, comprising about 
one-half of Washington Territory, the surface is densely covered with the 
finest forest grov/th in the world. Some of the trees, straight as an 
arrow, are four hundred feet in height, and fourteen feet in diameter 
near the ground. Varieties of the fir ij^redominate, interspersed with 
spruce, hemlock, tamarack, whiio cedar, maple, ash, white oak, and, on 
some of the mountain slopes, white i)ine. The yellow fir f Abies Dot({/- 
lasii J is a tree peculiar to the Is^orth Pacific coast from the forty-second 
parallel to Alaska, and is found' only east of the Cascade range, north 
of the boundary of forty-nine degTces. This is the timber i)rincipally 
used at the saw-mills on the Sound, and is both strong and durable; in 
fact it is the strongest timber on the coast, both in perpendicular pressure 
and horizontal strain. * * * The abundance of timber, coal, water- 
power, ajid iron ore in tlic vicinity of navigable w^aters, together with 
fine harbors, large saw-mills, temperate climate^ and natural facilities 
ibr manufacturing cordage, all clearly indicate that the Puget Sound 
country v/ill soon occupy a prominent position in shii>-building. Experi- 
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mentws made by the Frencli authorities m the ijnperial dock-yard at 
Toulon arc cited as sliowing that masts from Vancouver's Islaud, and, 
by similarity of circumstanees^ those fromPuget Sound, are superior 
to the best class of Eiga spars. 

Lumher in C^ilifornicL— The report of the surveyor general of Oah- 
fornia for 1867 makes exhibit for that State of 22()j991,213 feet of lum- 
ber sa^^ed, and 108,007,000 shingles made, of which Meiidociao sawed 
50,000,000 feet of lumber and made 1,000,000 shingles. The report, how- 
ever, is imperfect, on account of deficiencies in county returns. * 

Fremnms for tree j^^Zo^tiw^r.— Among the premiums for ISOS, offcred 
by the Worcester North Agricultural Society, Massachuisetts, are three: 
$25, $15, and $10, for the best plantatious of any kind of forest trees, 
suitable for fuel or timber, raised from seed, not less than live hundred 
in number, which shall be in the most flourishing condition in the fall 
of 1868, The Plymouth Comity (Massachusetts) Agncultaral Society 
offer two premiums, $40 and $30, for a similar purpose; the trees to bo 
over three years old in September, 1872, The society also oifer premi- 
ums for the planting and cultivation of ornamental trees on or near the 
highways and public squares of the county towns. 

Profit of plantmg.^lslv. T. B. Coursey, writing on the i)ropriety of 
growing timber, speaks of a man who bought a i^oor farm in Delaware, 
about twenty years ago, and concluded to plant pine-seed and chestnut 
on one side of his farm Dear the banks of a creek, where liis land was 
gullied by heavy rains. The outlay did not amount to twenty dollars, 
and he now has hundreds of cords of wood, and abundance of logs from 
which to make boards for temporary uses. 

The government of Greece is now spendmg about £3^570 annually for 
the preservation of forests, and derives from them an annual revenue of 
about £13,400. 

PLOEIDA ITEMS. 

A committee of one of the Florida "Boards of Trade remarks in 
respect to Duval county in that State: "Potatoes and cucumbers can 
be made ready for transportation by the first of May, and, with proper 
care, tomatoes can be easily made ready for shipment by the first of 
June, and thus placed in the northern markets before they can be fur- 
nished by the hot-beds of the farm gardeners of Virginia, Maryland, 
Delaware, iNew Jersey, Pennsylvania, or Long Island.'^ 

An abridged statement of the values of exports irom the port of 
Jacksonville, Florida, from January 1, 1808, to June 30, 18G8: Foreign 
exports, $23,949 87; of which amount $22,038 were in pitch-pine lum- 
ber, the remainder being chiefly in cypress shingles and spirits of tm-- 
pentine. Coastwise exports, $069,724; in which arc included cotton to 
the value of $416,492, pitch-pine lumber to tlic value of $165,465 78, 
vegetables, t&c, $24,900, oranges $10,925. 

ILLTJSTEATIVE PACTS. 

From a volume by T. F. Oronise, on the ^^IS'atui'al Wealth of Cali- 
fornia," published in San Francisco during the present year, the following 
statement is abstracted : a^viUage of Anaheim, in Los Angeles County, 
Galifbrnia, situated on a lefel plain eight miles from the sea-coast, was 
originated by a company of Germans, acquainted with the culture of the 
grape in the Fatherland.^' The site of the village was, in 1857, a 
barren, dry, sandy plain. In the summer of that year the foregoing 
29 



450 



AGRICULTUSAL EEPORT. 



colli pany purcliased tlie land, amounting to 1,2G5 acres, at $3 per acre. 
This was divided into lots, wliicli were fenced witli willows, sycamores, 
and poplars. A large proportion of tlie area was planted with vines. 
A ditch, vseven miles in lengl^h, was cat to bring water from the Santa 
Ana liivvx. The land was cultivated for two years, at the expense of 
tire company, by lured la.bor. At the end of that time the lots were 
distributed to the shareholders. After all the expenses were paid, eaeh 
share of twenty acres fenced, partly planted iu y'u)QS two years old, 
together witli a bnikling lot one hundred by tAvo hundred feet, situated 
in the center of the village and ai)pertaining to the share, cost 61,400. 
There are, at tbe present time, iiear 1,000, f)00 vines growing in tlie 
village, of which about 750,000 bear fruit. There are also 10,000 iriiit 
trees of vnrhms kinds. The whole i)lace resembles a forest and flower 
garden, divided into squares with fences of willow, poplar, and sycamore, 
wdiich shelt(T the vhies from CTcry wind. 

In striking contrast with the i)rosperity ofAnalieim is exhibited the 
condition of the town of San Juan Capistrano, situated about thirty 
miles distant tix)m the preceding village, on the main road between Los 
Angeles nnd Snn Diego. The valley m w^hich the town of San Juan 
Ofiiristrano is placed is about nine miles in length, and nearly a mile 
wide. Tlie San Juan, a never-failing vStream, passes through its entire 
length, farnisliing an abundnnt supply of water. The soil is rich, bat 
almost wholly uncultivated. The population of the town numhers 
about six linndred, of whom four hundred arc Mexicans and native 
Oaiifornitins, and about tv/o hundred Indians. There are not more than 
half a dozen Americans or Europeans in the i)laco, but these are gen- 
erally thrii'ty and i>rosperous. This is the most tlioroughly Me^ean 
town in the State. * * The only apparent employment of the men is 
horse'racing or ])racticing with the reata. The women are rarely seen, 
except at tlie fandango or church. The children literally swarm in the 
streets, and are of all hues except that of the lily) they wear little or 
no clothing. 

Until about 1833 the agriculture of IJorth Germany was in a decidedly 
backward state. But since that time a very great advance has taken 
place. The amount of live stock has enormonsly increased, and the 
soil has grow^n more productive. M- de Laveleye, in an article in tbe 
Meviie des 7)ata? jlionrf(?^/, speaking on these points, shows that;, reducing 
the live stock to equivalents of horned cattle, in 1865 Prussia had 100 
head lor every 138 of the i)opiila.tion; France, only 100 for every 185 of 
the pGimlation. Forty j^ears ago, these proportions were reversed. M. 
de Laveleye states as the chief causes of this great advance, first, the 
c€)mplete extension of general education throughout the riH'al districts 
of Prussian Germany; second^ the wide spread dilfusion of technical 
agTicnltural instruction, Prussia maintains four Eoyal Agricaltural 
Societies, and nineteen provincial schools of agriculturoj snbsidized by 
the state. There are also numerous special schools for instruction in 
particular branches, sucli as market-gardening, &c. The system of 
paid instruction is completed l>y the curious institution of itinerating 
teachers, who travel irom village to village^ criticising ^le cultiva- 
tion, and giving advice about rotation of crops, and the most suitable 
kinds of manure. Institutions of organic and agricultural chemistry 
are also maintained by the state. There are, besides those, more than 
five hundred voluntary agilcultiu^al associations contributing to the 
general advancement by conferences^ exhibitions, and prizes. 

The actual territory of the Papal states ijicludes an area of 4,247 
Ejiglish square miles. This area, now so impoverished by long ages of 
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desolation and wasteful exliaiistionj was in ancient times especially 
celebrated for its mineral wealth and prodnctive soil. Tbe elaborate 
memoir of Signer David Silvagni, of Rome, presented at the sixth 
session of the International Statisticol Congress, at Florence, shows 
that the industry of the country lias made very little progress during 
the last half century. The woolen, cotton, and silk manufactures, 
remain in the same state as in 1826. Agricuiture languishes. No 
improvement takes i)lace in methods of cultivation. The exports are 
insignificant when compared with the imports. The latter are valued at 
38,000,000 francs; the former at less than 9,000.000 francs. Says the 
memorialist: ^^Our only export of importance is that of objects of the 
fine arts, which increases yearly ; but the fine arts have gained nothing by 
becoming a branch of trade. Boman art is reduce{l to\i moan condition 
of mere mechanical labor, except in the case of a few distinguished 
artists.'' And he adds that this country, cnpable of being transformed 
into a garden, and which might be the richest in tbe world, would see 
its population die of hunger, were it not for the visits of multitudes of 
travelers, and for the pilgrimages of fervent Catholics vrho resort there 
to receive the benediction of the Pope. 

The State geologist of New Jersey, in liis report for 18GS, after speak- 
ing of the considerable increase of j)opu]ation since .1800, taking the State 
as a whole, says: '^It is a remarkable circumstance that, in the older 
settled counties, there is a rapid increase in taxable property and in the 
value of agricultural products, and not much increase in population. 
This is undoubtedly due to the improvements in maaagement, to 
the use of fertilizers in larger quantity, and to the introduction of labor- 
saving implements. Farms Vvithout number can be shown which pro- 
duce from two to four times as much as formerly, and on which there is 
no increase in the amount of labor employed." 

A Saci^amento pai)er states that in the counties of Santa Claia, Kapa, 
and Solano, comprising the oldest wheat-raising districts of California, 
the average yield of this crop has declined from thirty-five bushels per 
acre, as in the early years of wheat culture, to eighteen bushels per acre, 
at the present time. 

Mr. Latham, the English civil engineer, states that since the con- 
struction of sanitary works, as sewerage, &c., at Croydon, England, the 
average mortality of the town has decreased twenty- two per cent.; and 
exhibits figures as proving that the town has, in the space of thirteen 
years, received, in consequence of the construction, a pecuniary benefit 
amounting to an excess of tAVenty-five per cout- over the total expendi- 
ture incurred upon the works. 

MISCELLANEOUS. 

On one of the islands v/ithin the limits of St. Mary^s Parish, Louisiana, 
Petit Anse or Salt Island, there exists an immense bed of salt. By 
boring, parties have proved that the bed is half a mile square, and it 
may extend a mile or more. They have gone thirty-eight feet into the 
solid salt, and find no signs of the bottom of the stratum. The surface 
of the salt is on a level with the surface of the Gulf water, and is covered 
by earth to the depth of thirty leet. 

The president of the Oregon State Agricultural Society, in his address 
before tlie society in September, 1808, says, speakinj^ with special refer- 
ence to wheat culture, that during the careful observation of almost ten 
years^ residence, " not in one instance have I known a failure in any 
crops in Oregon where the crop has been well prepared, judiciously 
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planted or sowu^ and properly cared for. And in nuuiy instances I 
iiave 8ceu lielda of wlieat in Oregon tliat, for qnality and quantity^ far 
vsurpas^u)d tu)^^ crops I ever knew raised in Northern Wisconsin or on 
the fertile fields of the Genesee Valley. Oregon is pre-eminently a graiu^ 
growing StatCj and for the sure prodnction of wheat is not surpassed 
by any country inhabited by civilized man," 

Sarr J.^\'an(usco receipts and exports of the articles named for the year 
eliding December ;>i, ISGS, vrero as follows : 
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In the year ending July 1, 18G3, the exports of wheat and flour were: 
flour J 144,883 barrels; wlieat^ 1,043^052 sacks. 

TJie report of J. Koss Browne on the mineral resources of States and 
Territories west of the llocky Mountains, says that Camus^ as an ar- 
ticle of food for the Indians, is probably the most important of all the 
wild plants, and is abundant in all tiie northern parts of the Pacific 
coast. It is a bulbous root, about an inch and a half in diameter, and 
grows in low, swampy lands, having a sweet, gummy taste, and is very 
iiutritious, IJesidcs using it largely vrhen fresh, the Indians boil and 
afterward dry it, so as to preserve it for years. If cultivated, it might 
become a ^^aluable culinary vegetable." The plant is otherwise known 
as the eastern quaniash, or v>ild hyaciuth, and in botanical nomenclature 
is Scilla FrmerL 

la England, as well ns hi this country, the adidteration of seeds, espe- 
cially tlie mixing of old with new, is carried on to a very great and 
injurious extent. In France any one guilty of the adulteration of agri- 
cultural seeds is liable to punishment as a criminal. 

In respect to the effects of stormy autumn weather on cattle fattening 
for market, Mr, McCombie, the celebrated Aberdeenshire cattle-feeder, 
states that ho has found a difference of £5 per head between cattle put 
up on the first of September and others put up exactly a month later, 
although the animals originally formed one lot equal in all respects, and 
those left out were kept ^^on fne land and beautiful grass.'^ 

An ox slaughtered near London weighed, when alive, 2,588 poxmds; 
slaughtered and dressed, 1,9G3 pounds. As it was sold at one shilhng 
pev pound, the amount realized was about $400. The ox was bred by 
Mr. McCombie. 

In India, the use of American cotton-seed for I'danting is gaining 
increased favor. The Bombay authorities report that the Now Orleans 
variety is much more productive than the India cotton. 

The secretary of th.e Michigan State Board of Agriculture, in referriug 
to the groat damage done by the midge to the wheat crop of 18G7 in 
that State, indicates the probability that millions of dollars might have 
been saved to the farmers had the Treadwell and the Diehl variety oi' 
wheat been sov/n instead of the Sonle. 

The number of mulberry treesin California, in 18G8, is unofficiaily esti- 
mated at about 1,175,000, of which 425,000 are allotted to Sacramento 
County. There appears to have been a very rapid increase of the number 
of trees in the State since the previous year, only 356,053 having then been 
reported by the assessors for the entire State. The sale of silk-worm 
eggs promises to become a largo business for California. 
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The Canada Parmer " meBtions a horse owned by M. Yoder, of 
Springfield, Ontario, which is believed to be over thirty years old, and is 
still fat, plump, and handsome. The same journal suggests that prises 
should be given at agricultural fairs for the best old horses, as only a 
good, kind horseman can show an active old horse. 

It has until recently been a generally accepted doctrine among- ento- 
mologists, that the females of the Cicada septevidecim never deposit their 
eggs in evergreens. But R. H. Waxder has recently proved by actual 
exhibition that they do deposit in three of our most common evergreens, 
Thifja occidentalism J%inipems Virginiana^ and Abies Canadensis. 

In Hudson County, New Jersey, a rent of 8100 per acre has been 
paid for land for market gardening. 

The subjoined table indicates the variations in the value of hops, in 
New York, during a course of nine j^ears. First, is presented tlie cur- 
rency value of gold in January of each year from 1801 to 1809 inclusive; 
second, the wholesale currency price of hops per pound ; third, the 
wholesale price converted into gold rates : 
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Mr. J. J. Jlechi, the English agriculturist, keeps three hundred head 
of poultry, which liave free access to the fields near the homestead. He 
says: "Poultry are the farmers' best friends, consuming no end of insects, 
and utilizing and economizing all waste grain. It costs no more to pro- 
duce one pound of poultry than one pound of beef.^^ 

Mr. George Manning, in his statements before the food committee of 
the Society of Arts (England,) gave the following, among other reasons, 
accounting for the frequent failures to make poultry -keeping profitable: 
want of attention to choice and management of stock, irregular and 
wasteful administration of food, want of attention to the roosting, and 
particularly to the laying-place of hens. lie also remarks : Our system 
of leaving chickens to shift for themselves until such time as they are 
ready or wanted for the coop is all wrong. No attempt at after-fatten- 
ing will increr.se the frame, if the feeding of infancy has been neglected.'^ 
Chickens and weaker birds should not be suftered to starve while the 
powerful are gorged. 



THE PUBLIC DOMAIN. 



The public doiiiuiu of the United wStatea ha^ embraced an area amount- 
ing in the ut^pa'Ci^atc to lj4i(!,7 10^072 ncreSy exdusive of the recent imr- 
chases froui Jlu^^^da, estiui-ited to contain 3(i9, 529,000 acres. Tho lands 
constituting' this dojuaia Vv oie nc(juired by Iroatiex^ ^vith foreign poTvers 
and by grants iVoin .sevcra] of the oiluiiKa] thirteen States. Out of this 
vast eytate, from time to time, powerliilBtate^ and domishiug Territoitos 
have been created. 

In Ksomc of the acquired territories large, private claims have been cou- 
firmed to parties holdin<>' under other governments at the thne of cefision j 
the aggregate [miount of .^ucU claims segregated from the public domaiDj 
doTTD to June 30, 18G8, being ]{i,94;j,458.51 acres. Up to the same date, 
1655001,359 acres have been disposed of to imrchasers and liomestead 
settlers; ()0;,G27, 11:2.03 acres have been granted for military services; 
6,300,475.91 to found ngricuitural colleges; 38,515,005.32 to promote 
the coijstruction of vragon roads and raihoads, and for other hiternal 
improvements; G9,()(iO,8U2 to aid {:;choolv'5 and universities ; 47,423,950.62 
apin-oved to States a.s svinu]) land^s; 13.28(^,(>{)t).94 reserved for the ben- 
etlt of Indians; and 12,!G(j,7G7.23 acres for other imrposes, including 
lands locj\ted by Indian uitd other {scrip, waiiiun^, for government biiild- 
higs, grants and reservatioiis for iii(lividua?s iuul corporations. 

Kotwithstajuiiiig Iheyc niunihceafc doinitioiis, and the givhig away and 
disposal at uierely ncuninal rates of wo great an area to actual settlers, 
there remained, on the 30th of June, 1808, ,15405,300,078 aei'es, equal to 
eighteen timct^ tho area of Great Britahs and Ireland, or the whole of 
Eussia iu Europe iind Germjujy proper. Of tlie 1,834,998,400 acres ac- 
quired by the government at ditfereut times, and known as the i)ublic 
domain, there luwe been .surveyed a total of 490,884,754 acres, leaving 
unsurveyed 1,338,113,040 acres*. Of surveyed lands still belonging to 
the govennnent and .subject to pre-emption and homestead entry, there 
is an aggregate of 07,253,032 acres. The disposal of public lauds by 
cash safes, pre-(un]>tion, homestead entries, location of military warrants, 
college sci'ip, selections in aid of the reclamation of inundated lands, 
&c., for the fiscal year eriding June 30, 1808, amounted to 6,053,742 
acres, of which more than 2,500,000 acres were taken up under the pre- 
emption and homestead laws; that is, by bona Jide settlers, who have 
thus opened up witliiu one year more than 20,000 new and productive 
farms. Of t])e quantity entered as stated, 520,077 acres were taken in 
the southern States under tiie liomestead act of June 21, 1866, and the 
residue in the Mississippi VaHey and the States and Territories of the 
Pacific slope. In Ohio, Indiana, and Illinois there are only a few isolated 
tracts undisposed of. In the States of Arkansas, Alabama, Louisiana, 
Mississippi, and Florida, under tlie act of Congress approved June 21, 
1866, no public lands can be entered except for actual settlement and 
cultivation a^s homesteads. 

Surveyed lands in considerable quantities may still be had in Mich- 
igan, Missouri, Wisconsin, Iowa, Kansas, Ifebraska, Minnesota, Cali- 
fornia, Oregon, and Washington Territory. The first i)ublic sale of lands 
in Colorado was ma<le in September of the current year by proeiamation 
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of the President, about one hundred townships being thus brought into 
market. In the Territories of New Mexico, Dakota, Idaho, Montana, 
Arizona, and Utah, district offices haye been organized and surveys are 
beiug prosecuted, but no government hands in any of them have been 
oftered at public sale. Settlements have thus far been made under the 
provisions of the pre-emption and homestead acts. 

It is doubtless true that lields as rich and inviting as any the govern- 
ment has disposed of still await the settler, literally ^yithout price. 
Millions of acres heretofore little in demand on account of remoteness 
irom market centers, are being made vahiable and desirable by prox- 
imity to lines of railway. The Pacific railways, complete and projected, 
promise a rapid development of our more diistant territory, and the cre- 
ation of a demand for the pubUa lands, wLich will, within a few years, 
absorb the most desirable for agTicultural and herding pmi>08es/ The 
time to secure the best lands is obviously now. 

That great enterprise of the age, the Pacific railroad, connecting the 
two oceans, was com])leted in May of the present year, and traverses 
three of the public land States and three Territories— 2!febraska, Kevada 
and Calitbrnia, Wyoming, Montana and Utah. The eastern division of 
the road, starting from Kansas City, in Missouri, is fast approaching Den^ 
ver, passing through the center of Kansas, and to the heart of Colorado. 
A deflection of this road in a southwesterly direction to the Pacific is 
proposed, which will pass through southeastern Colorado, and span the 
richest portions of New Mexico, Arizona, and southern California. A 
comi)any has been incorporated for the jmrpose of constructing a Nortli- 
era Pacilic railroad, which, starting from the head of Lake Superior, 
is designed to pass through Minnesota, Dakota, Idaho, and Washington^ 
and terminate at a point on Puget^s Sound, in Oregon. It is claimed by the 
projectors of this route that it i)ossesses very important advantages over 
routes further south ; that it is the shortest and most central line, cross- 
ing the continent at a point where the waters of the great lakes approach 
nearest the Pacific ; that it is the best practicable route, the mountain 
ranges being here most depressed. It is furthermore stated that there 
are no deserts along this line, which traverses everywhere tracts of 
gi'eat agricultural and mineral wealth. The climate of this region is of 
a mildness tar beyond what might be expected in such a latitude, as is 
shown in the great northern deflection of isothermals. It is claimed 
that the local business of this route will sui)port each successj\'e section 
as it is placed in running order. With all these advantages, the state- 
ment of which docs not seem to be controverted, it has been found 
hitherto impracticable to enlist the capital essential to its prosecution. 
In this exigency Congress has been asked for a loan of its credit on 
terms similar to those accorded to the Union Pacific railroad. We may 
reasonably expect that the rapid development of the industrial and 
commercial value of the routes contemplated by the Northern Pacific 
railway, and the Union Pacific, eastern division, will cause their construc- 
tion in any event. 

The public domain extends over twenty-three degrees of latitude and 
forty-five degrees of longitude, comprising large tracts of arable land, 
and embracing every variety of soil and climate afforded by the conti- 
nent. The stock-raiser, the dairyman, the grower of cereals or of fruits, 
and the gardener may choose in these i)rotrered fields a climate and 
soU adapted to the most successful proscHJUtion of their respective hus- 
bandries. 

The following brief references to States and Territories in which the 
largest amounts of public lands are situated may be of service to those 
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who eon template taldag up lands under the liomestead or pre-emptioii 
la^s. Our purpose being to speak particularly of tlie agricultural and 
pastoral advantages of the respective piiblic land States and Territories, 
no especial note is made of mineral resources. For much valuable infor- 
mation on these subjects we are indebted to late reports of the Commis- 
sioner of the General Land Office, 



There are remaining unsold in this State about one million and a half 
acres of public lands. These are located for the most part in the western 
and southwestern i>arts of the State — the larger portion in the latter. 
In a State so long settled as Missouri has been, and, by reason of its 
climate, soil and great mineral wealthy holding out the highest induce- 
ments for occupancy, it is not surprising that the choice and most desi- 
rable of the public lands ]iave been tal^en up. ]srevertheless, in the 
large tracts gtill undisposed of, very good farming lands may be found. 
The new system of labor which has obtained in tlie State since the close 
of the war of the rebellion has tended to develop its great natural re- 
sources, and induce a large immigration to its open fields. During the 
fiscal year ending June 30, 18G8, as shown by the Eeport of the Oom- 
missiotier of the General Land Ofiice, over 300,000 acres wei^e located 
under the different acts of Congress. The warm and genial climate of 
Missouri is cadapted to the cultivation of the fruits, corn, tobacco, and 
hemp. In the production of the latter staple the State has yielded only 
to Kentucky among tlie States of the Union. Missouri is well watered, 
and aiibrds a great diversity of surface— mountain, valley, prairie, for- 
est and low-land. Nearly every ])art of the State furnishes excellent 
water-powers.' Coal is abundant, the State Board of Geological Survey 
estimating the w^orkable coal area at 20,887 square miles, exclusive of 
outlying and local deposits — equal to an annual supply of 1,000,000 tons 
for at least thirteen hundred years to come. 

WISCONSIN. 

The princii)al part of the unsold government lands in Wisconsin are 
situated in the northern portion of the State, and are more especially 
imi>ortant on account of their timber, which, has become a valuable ele- 
ment of public wealth. In theland districts of Eau Claire and Bayfield, 
however, good agiicultural lands may be entered. A large portion of 
the soil in the region of the unsold lands is not generally adapted to the 
purposes of agrieultui'O, b^eing wet and marshy, or a dry drift sand. 
Some localities around the margins of lakes or along the hill-sides are 
well suited to stock-raising. Good government lands may be found 
in tlie vicinity of some of the smaller lakes, of which there maybe 
said to be hundreds in the State, varying from one acre to several 
square miles in extent. These lakes frequently form chains linliced 
together by inlets, aiul abound in a variety of fish. The climate of the 
northern x^ortion of the State is cold, yet equable, the average tempera- 
ture on the Lake Michigan shore being l^ahrenheit higher than on 
the Misissippi liiver. The number of acres undisposed of in Wisconsin 
is 9,258,027. 

MXCHIGAjNT. 

The State of Michigan is divided into tv^'o peninsulas by the Straits 
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of Mackinaw, wliieli unite Lakes Michigan and Huron. The north- 
ern peninsula presents a ragged surface; the climate is rigorous, and 
the soil, for the most part, not adapted to the pui-poses of agriculture. 
The central portion of this peninsula is rolling table land, well timbered. 
The southern peninsula is remarkable for its fertility. The surface is 
generally level and elevated, rising gradually from the lakes to a plain 
in the interior, which is well woodecL The climate of southern Michigan 
is milder than the same parallel in the eastern States. Tliat part of 
the southern peninsula known as the "Grand Traverse Oountry^^ is 
attracting the attention of actual settlers and parties speculating in 
lands. In this district the Michigan State Agricultural College^ has 
located over 100,000 acres. The climate and soil are favorable to the 
growing of peaches, pears, grapes, and other fruits. Wheat of the best 
quality, comparing favorably with any raised in other parts of the 
State, is successfully cultivated. Its sheep-walks are highly spoken of. 
The secretary of the State Board of Agriculture says concerning tiie 
timber of this region : The prevailing growth over a large portion of 
the country, embracing the best soil for cultivation, is the sugar nVaple. 
Having considerable aequaintance with this species of tree, from the 
Penobscot to the Potomac and Ohio, the writer can safely say that lie 
never saw such grand specimens as are to be met with in countless 
numbers in the Grand Traverse Country. They are frequently found of 
a height of sixty to seventy feet, without a limb, of a diameter of three 
feet or more at the ground, and very straight. Of course, such large 
trees cannot stand as closely together as smaller ones; they hold pos- 
session of the ground, however, which is in many cases free Ironi under- 
growth, so that the forest presents the appearance of an artiiicial plan- 
tation or park, through which people on horsebaeli may readily pass w 
any direction.'^ Of government lands undisposed of in the State there 
are 4,614,068 acres. 

MINNESOTA. 

In this flourishing State 35,534,000 acres are open to settlement, of' 
which 13, 510,57o acres have been surveyed. The surtace of the State is 
diversified by undulating i^rairie, belts of timber, oali: openings,^^ lakes 
in great nuniber, and numerous streams. In the northern and wTStern 
parts of the State w^hat are known as the Highlands constitute an ex- 
ception to the general evenness of surface. TLiis districit, 10,000 square 
miles in extent, occupies an elevation of about 450 feet above the gen- 
eral level of the country, and is covered with a dense forest gi'owth, for 
which it is chiefly valuable. Eed Eiver Valley, covering an area of 
18,000 square miles, with its rich alluvial soil, produces immense grain 
crops. This district is sparsely timbered, and has few lakes or streams. 
The Mississippi Valley, embraced within the limits of tlie State, is 
nowhere surpassed in lertility. A rolling prairie predominates, which 
is well drained by the lakes and streams that form a network in this 
favored region. Groves and belts of timber are numerous. Minnesota 
is* justly celebrated for a superior quality and abundant yield of wheat. 
On account of its high latitude the winters are somewhat severe, but 
less changeable in temperature than the lower latitudes. Superior ad- 
vantages are claimed for Minnesota as a stock-growing State. Kcarly 
the entire upper half, and a considerable portion of the southwestern 
section of the State have not yet been siurveyed^by the government. 
Within the State there are 35,534,000 acres of public lands sulyeet to 
pre-emption and homestead entry. 
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IOWA. 

'riu^ biiUc or the pii blic lands in Iowa, y till subject to sale and Lomestead 
entry, arc located in what is known as the Sioux City land district, ein- 
braciDS the counties of Sioux, Lyoii, Osceola, O'Brien, Cherokee, Ida, 
Sac, Ijucna Vistp., Clay, Dick tmson, Woodbury, Plynunitb, and tbo west- 
ern parts of Bmniet, Palo Alto, rocabontae, and Calhoiui, In most oi 
th<»se, [)ublic lands are to be had, amounting, iji the aggnrgato, to over 
1,500,000 acres. This section of the State is sup])1ied abundantly with 
running streams, many of which furnish admirable water-powers. In 
several ol' the counties named there are beautiful lakes, varying in size 
and depth — Spirit l^ake, in Dickenson County, being the largeBt. Si)rings 
are counnon, and ia their absence pure water may be obtained at almost 
any point by sinking wells ten to twenty feet in depth. The sujfaceis 
undulatiug prairie, generally w^ell drained. lion. A. 11. Fulton, a mem- 
ber of tbe legii^lature of Iowa, who recently made a personal inspection 
of the huids of this district^ says the upland prairies are more rolling 
than the valleys, and have in some places the a.ppearance of waves or 
billows of the sea, especially in the summer season, when their green 
covering of grass is touched by the gentle winds that pass over tbem, 
The soil is somewhat different from that in the valleys, but is rich, and 
well adapted to the raising of wheat. The valley land is nearly all 
above high-water mark, and, although api)arently nearly level, is dry, 
and susceptible of easy cultivation. The soil is a deep loam, with an 
admixture of sand, which has the effect of making it retentive of moist- 
m^e, while it seldom remains for any length of time so wet as to prevent 
farming operations. The Missouri lliver bottom is from ten to twenty 
miles wide ; the valleys of the Big Sioux, Little Sioux, Floyd lliver, and 
their several tributaries, vary from a half to two miles in width. The 
bottom hinds are especially adapted to corn and vegetables, while 
wheat, oats, and rye will tiourish alike on both the upland and bottom 
prairies. Timber is found in greater or less abundance on the margins 
of streams. The climate of this portion of Iowa is conceded to be 
healthlul ; the atmosphere, while it is somewhat severe in winter, with 
high winds, being clear, pure, and dry. 

The rai)id development of the railroad system in the State, crossing 
over the public lands, is opening up increasingly large tracts to settle- 
ment. In no other State are lands being taken up more rapidly. The 
Iowa Falls and Sioux City railroad, whose route traverses from east to 
west valuable portions of the public area within the Sioux City and 
Fort Dodge districts, will be completed, it is believed, before the begin- 
ning of the year 1871. The St. Paul and Pacific railroad, to which a 
muniilcent gi'ant of lands was given by Congr^ess, is now in process of 
construction, and will connect, w^hen completed, the northwestern comi- 
ties of Iowa with the lumber regions of Minnesota. 

KANSAS. 

Over forty -two and a half million acres of land are subject to sale and 
entry in this young and growing State. The general surface is prairie, 
with a soil from two to three feet in depth, resting on a fortifying sub-soil. 
There are no mountain ranges or lakes and but few swamps in the State. 
Water courses are abundant, most of the streams having a gentle cur- 
rent, and tlow^ing over rocky or gravelly beds, with high banks. The 
Neosho Kiver Valley is considered the garden si)ot of Kansas, Tho 
southern portion of the State, including the Osage purchase, is well 
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adapted to grazing. The climati^ is temperate and liealtlifiil, and espe- 
ciallj^ favorable to stock-raising. In tiie soiitlicrn part of the State the 
temperature is so mild that httlo provision i'ov the wintering? of cattle ia 
necessary. All kinds of grain and vegetables common to ity latitude are 
grown successfully. Fruit-growing has not been tested to any consid- 
erable extent, but Durserymen express the belief that fruit will do well- 
The climate is peculiarly adapted to the cultivation of the grape. Excel- 
lent wine trom the Kansas grape has been manutactured. ' Tho variouB 
kinds of small berries grow in great profusion. 

The population of Kansas, Y>'hich in 1800 was lOTjLH)^, is now esti- 
raated at over 440,000, and the State in filling aj) with great rapidity. 
In the year 18G7 nearly 2,900,000 acres were surveyed in the Cherokee 
neutral and Osage rei^'-ervations, situated nciu^ the soutliern boundary of 
Kansas. As Indian reserves, these lands had been kept out of the 
market, and are reported as among the most desirable in the State. They 
are now open for homestead entry. It is estimated thiit there are nearly 
ten million acres of alluvial lands in the State undisposed of. 

The surface is gently rolling, gradually rising toward the west, and 
is almost entirely free from low marshes. The river A^alleys are rich and 
productive; vast prairies extend in all directions, with a diversity of 
soil, from the best alluvial and good ujiland to the gra\^eily ridges and 
barren sand-hills. There is no scarcity of water. Timber ia somewhat 
scarce in localities, but numerous groves of cottonwood, oak, walnut, 
&c., grow along the rivers- The climate is mild, and the summers are of 
a high temperature. Stock is easily subsisted and provided for on the 
prairies, where a rich native grass grows in great abundance. The State 
is traversed from east to west by that great national highway the Union 
Pacific railroad. ;There are yet of public lands undisposed of in the 
State 41,024,000 acres. The fertile lands in the valleys of tlie Republi- 
can, Nebraska, and Platte are being taken ux> rapidly by actual settlers. 

COLORADO. 

In his report of July, 1808, to the General Land Office, the surveyor 
general of Colorado says that Territory has some of the finest i>astoral 
and agrifipltural lands in the w^orld, and line food for cattle. Already 
large h4)r4s of cattle and horses are raised on its rich moun- 
tain an^#ralley i)astures, and in a few years stock-raising ^vill be 
of immen^value to the country. The lands susceptible of irrigation 
produce wheat finely, the product reaching forty to sixty bushels 
per acre. The valleys, or distinctly agricultural regions of Colorado, 
embrace 30,000,000 acres, one-sixth of which admits of cultivation, 
the remainder being admirably adapted to purposet^ of herding. On ac- 
count of the scarcity of rains, irrigation is necessary, and lands are selected 
with reference to the ease with which irrigation may be accomplished, 
farmers uniting in constructmg irrigating canals at comparatively small 
cost On these lands, formerly considered valueless, wheat has yielded 
eighty bushels to the acre, oats a hundred bushels, corn over a hun- 
dred and fifty bushels in the ear, potatoes live hundred bushels, while 
^.abbageshave been grown weighing thirty pounds, and turn^^s weighing 
fifteen pounds. Onions are a very successful crop. Plums, cherries, 

f rapes, raspberries, and other small fruits grow profusely in a wild state, 
ome of the parks, or basins, protected on all sides by mountains, aftbrd 



460 



AGKICULTURAL REPORT. 



an excellent soil and salu'brious climate. San Luis Park, with an area 
of eighteen thousand square miles, is watered by thirty live streams^ 
and contaiua a population of twenty-five thousand^ IKincipally engaged 
in agriculture and stock-raising. Timber is scanty on the plains, but 
may be obtained in the mountains in the greatest abundance. Inex- 
haustible beds of coal have been found; and the Territory iurnishes alunij 
salt^ gjl^sum, soda^ Irme^ Icad^ coiiper, antimony^ zinc, silver, and gold. 

DAKOTA. 

The eastern port ion of Dakota is well adapted to agricultural pursaits 
and wool-growing, affording a large area of natm^al meadow land and 
pastures well watered. Much arable land is found also in the north 
western part of the Territory, Settlers are locating along the Ked River 
of the North, and in the valley of the Missouri River between Fort Rn^n- 
dall and Fort Sully. The surface is generally elevated and well watered 
by large rivers and their afiduents. The excellent land of this Territory 
and its valuable mineral resources give i^romise of rapid settlement. 
Nearly 91^000^000 acres are subject to pre-emption and homestead entry. 

NEW MEXICO. 

The lands in New Mexico susceptible of cultivation are confined exclu- 
sively to the valleys of streams. The Rio Grande, tlie Gila^ and the 
Colorado afford fecili ties for a system of extensive and efficacious irriga- 
tion. " Properly so called,^^ says Surveyor General Clark, there are 
neither barren nor desert lands to any great extent in New Mexico. The 
Territory is ])roporly divided between valleys, which can be irrigated by 
tlio streams flowing through them, mesas or table lands, (under which 
designation I would class all the lands not mountain or irrigable valleys,) 
and mountahis.^' He estimates the arable lands of the Santa P6 district 
at 1,000,000 acres; the term arable being used as synonymous with irri- 
gable; as no lands can be cultivated with any certainty of raising a crop 
without irrigation. There is a considerable rain-fall during the months 
of July and Aiu:^i8t, but so little during April, May^ and June that; 
without irrigation, crops will ordinarily perish. 

• It is further stated by the surveyor general that the amount of irri- 
gable lands is only limited by the amount of water in the streams ; even 
the Rio Grande might all be used in the irrigation of the lands in itn 
valley. The water sui)plied by irrigation not o'niy affords th#:*tecessarA' 
moisture for the growth of vegetation, but also enriches ^e soil by 
depositing the sedimentary matter held in solution, ana%Ilus lands 
which have been under cultivation for more than two hunared years 
still i)roduce excellent crops without ever having been manured or fer- 
tilized by other means. 

The table lands and mountain sides produce the moRt nutritious 
grasses which afford excellent grazing throughout the entire year. No 
iiiewS or mosquitoes annoy the herds, and disease among sheep and cattle 
is comparatively unknown. Peaches, apples^ apricots, grapes, and, in 
the more southern portions of the Territory, quinces, pomegranates/ and 
figs, grow abundantly. 

The soil of Arizona and its general surface are not dissimilar in 
general characteristics to those of New Mexico^ of which political divi 
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sion it at one time was a part. Th^e acreage susceptible of irrigation is 
estimated at 5^000,000; the grazing lands at 5o^000,000, The residue^ 
12,900,304 acres, is covered by Abater, or consists of plains not irrigable, 
and mountains. Eyidences of a ^'-ery old civilization exist in New Mexico 
and Arizona, among tbem ruins of cities and temples, and appliances tor 
cultivating the soil. Traces of irrigating canals are discernible in many 
sections. Cattle, «lieep, and horses may be pastured on plain and moun- 
tain during the whole year. The country is well adapted to the culture 
of wine and silk. 

The survey of the Territory has been undertaken by the government. 
However, parties who may have settled in good faith upon the unoc- 
cupied lands will, when the lines of the pubUc surveys are extended over 
their claims, be protected in their pre-emption . or homestead rights. 

CALiFonmA, 

It is estimated that there are not less than 89,000,000 acres of land in 
California suited to some kind of husbandr3^ Of this amount over 
40,000,000 are tillable, and the remainder adapted to stock-raising, fruit- 
growing, &e. The southern portion of the State is more particularly 
devoted to horticulture. It is said that no better soil and climate are 
jifforded in any country for the cultivation of the grape than in this part 
of California. The jield exceeds that of the most celebrated European 
vineyards. Three hmidred varieties have been introduced. The acreage 
in vines is about 45,000, ^rith an average of nine hundred vines to the 
acre. The vintage of 1867 was estimated at over 4,000,000 gallons of 
wine and about the same quantity of brandy. One thousand pounds of 
grapes to the acre is the minimum yield, while as high as 20,000 pounds 
have been produced. The orange, lemon, fig, lime, olive., apricot, necta- 
rine, pine-apple, pomegranate, and other tropical and sub-tropical fruits 
grow in great abundance. Fruit trees grow more rapidly and produce 
Larger varieties than in almost any other part of the world. The pear 
thrives in all parts of the State. In the markets of San Francisco straw- 
berries are sold every month in the year. 

The cereals, potatoes, tobacco, sorghum, and in some localities cotton 
and the sugar cane, are successtiiUy and very profitably grown. Sixty 
bushels of wheat to the acre is not an uiuisual yi eld. The cultivation of 
the mulberry tree and the rearing of silk- worms promise to become an 
important source of wealth in the State. The worms seem to be exempt 
Irom the diseases which for twenty years have prevailed in many of the 
cocooneries of Europe, threatening the destruction of the native spe- 
cies. The California silk-worm eggs are in great request among Euxo^ 
pean breeders. The State has undertaken to foster this important 
branch of industry by ofiering liberal premiums for the planting of mid- 
berry trees and the production of cocoons. Silk fiictories arc being 
erected in the State. 

Stock and sheep-raising is a leading branch of husbandry. The mild 
winters and perpetual i:>astures enable stock to graze throughout the 
year. In the year 1867 there were 2,000,000 sheep in the State, yielding 
a wool product of 0,000,000 pounds- 
California has an abundance and great variety of timber. The red 
wood, found only here and in the southern part of Oregon, is a valued 
commercial wood. It grows in . dense forests^ which are estimated to 
cover in the aggregate 10,000 square miles. The trees frequently reach 
a height of two hmidred and seventy feet and a diameter of eighteen to 
twenty feet. 
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Good public lands in ample quantity are subject to purchase and 
homestead entry in almovst any quarter of the State. 

OREGON. 

A large portion of the Willamette Valley i« well adax)ted to agricul- 
ture. This beautiful and highly fertile valley, lying upon both sides of 
the river of iU name, cmitains an area of SjOOOjOOO acrer.. The botton 
lands produce aiialmoBt unbroken line of forests, varying from one-eighth 
tohalf amilein width, consisting of fir, oak, maple, cottOD wood, and alder. 
The prairie lands possoBS a deep, rich soil. All the productions common 
to the fiehl, garden, aiul orchard of temperate regions are here success- 
fully grown. 

The majority of the valleys afford rich and easily cultivable lands, 
among which may be named tlie Umpqua and tlio Rogue's Kiver on the 
west ot the Cascade range. The rich agricultural valleys of northern 
and eastern Oregon are "attracting the attention of settlers. By many 
the climate east of tlie Cascade Jlountains is prefen'cd to that of the 
Willamette Valley. This portion of the State is as yet sparsely settled, 
notwithstanding its conceded advantages as an agricultural and pastoral 
region. 

Northern Oregon, east of the Cascades, includes the attractive valleys 
of the Umatilla, John Day, Falls, Deschutes, and Crooked iiivers. What 
is known as East Oregon, east of the Blue Mountains, includes the valleys 
of the (xrande .Uonde, PowdcT Eivor, Harney \s Lake, Alvord, Owyhee, 
&c. Good farming and grazing lands, abundant timber and water may 
be found in these \'alleys. Settlements in several of them are just begin- 
ning to be made. The producing interests of the State are'greatly on 
the increase. 

^YASHINGTON TERRITORY. 

A large poi'tion of the Territory is mountainous, but there iu-e vast 
prairies and good grazing lands adapted to herding on a large scale. 
The Territory is divided into two sections by the Cascade Mountains, 
known as Eastern and Western Washington. In the former, a region 
embracing an area of 40,000 square miles, agricultm'e cannot be follo\Yed 
with success, except at rare intervals, on account of the scanty rain-fall 
and the difUculties in the way of irrigation. To use the language of the 
surveyor general of the Territory: ^'^Totwithstanding present appear- 
ances and obvious diliiculties, it is impossible for any one who has trav- 
eled over this vast and magnificent region, rich in soil and possessed of 
a most salubrious climate, to believe that the greater portion of it was 
destined to remain forever uninhabited, avast and unreclaimable wilder- 
ness in the midst of popidation, wealth, civili^^ation, and material pro- 
gress,^' Exception nmst be niade, liowever, in favor of the WaliaAValla 
district, where stock raising and the culture of Vflieat have been carried 
on with great success. 

West of the Cascade Mountains there are immense tracts of iirable 
lands inviting settlement. Tlie valleys of the Chehalis and the Willopah 
contain the best lands of this section of the Territory, and are rapidly 
being filled up by a thrifty population. The valley of Puget Sound, 
^vith an area of 12,000 square miles, affords rich, ftirming landw along the 
numerous water courses. Quoting again from the surveyor general: 

Western Washington points to commerce, manutacturcB, and mines as 
the main sources of her present prosperity and future greatness j while 
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these industries, stimulated as they must be in the futare, will consume 
the products of additional thousands of farmSj giving the producers 
home markets ' and remunerative prices.'^ The seasons of Western 
Washington are rciilly only two, wet and dry^ inflneuced by the semi- 
annual monsoorss. From November to May the southwest winds prevail^ 
bringing heavy showers^ from May to November the cool and dry north- 
west winds give slight rain-falls and a moderate temperature. The 
winters are never ^^cvere; only on one occasion during the last twelve 
years snow fell to the depth of two feet. 

The population of the Territory does not m.aeh. <^xci^od twenty thon- 
sand* 

NEVADA. 

The arable lands of NevaiUi, of which there are considtsrtiblc quanti- 
ties not taken up, are principally in the river valleys, some of which are 
very extensive and extremely fertile. The valleys of tbe Humboldtj 
CarsoUj nud Walker rivers contain in the aggregate about three-quar- 
ters of a millioD acres of good tillable land. This amount may be hirgely 
increased by irrigation, for which ample and convenient facilities exist. 
Like the mountain country in severed others of the States aud Territories, 
ifevada contaius lai-ge grazing tracts on the hills and mountain sides. 
The chief crops are grain, hay, and vegetables. Springs are numerous 
and water is abundant in all parts of the State, The climate is mild 
in summer, cold, but not severe in winter, the atmosphene being dry and 
salabrious. The route of tbe Pacific railroad traverses the valley of the 
Ilumboldt for more than two hundred miles. 

It is not probable that an opportunity will long exist of taking up the 
best agricultural and grazing lands whieh may be now had in this pros- 
peroiis and wealthy State. 

IDAHO- 

The surface of the Territory consists of mountain and table land, and 
nver valleys of gTcat producing capacity^ In the sheltered vaileys^ 
which are n1[imerous, the climate is mild and aftbrds sustenance and 
protection for cattle and sheep at all seasons. The greater number ol 
these valleys are still unoccupied except by inconsiderable settlements. 

The Ten^itoryis w^ell w^atered. Good water-r^owers are numerous. In 
the vicinitj- of ' the arable lands timber is scarce. Large tracts are sus- 
ceptible of iiTigation by means of canals and ditches, and under such 
circumstances produce the finest crops belonging to that latitude. 

The present population is ov^r 25,000^ generally distributed in the 
neighborhoods of the more promising mining districts. 

HOT<fTANA. 

The cultivable lands of Montana^ like the other portions of the moun- 
tain country, consist of table landSj mountain slopes, and rich alhnial 
bottom or river valleys. The tablelands, which are very extensive, 
require irrigation in order to realize their utmost production, and water 
for this purpose is convenient and plentiful. Wheat, rye, oats, barley, 
&c., yield abundantly. Cattle and slijBep can be kept nearly all winter 
without other feed than they can obt'ain Irom the natural pasturage. 

The surveyor general of the Territory estimates that fully one-third 
of the tGrritbrial area is susceptible of cultivation, 5,700,000 of which 
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are xallQy lands. He refers to the fact that the Jesiiits, in commencing 
to culth^atc the i^oil in the Bitter Boot Valley, about twenty-five years 
ago, coukl raise scarcely anytliing^ but continued experiment developecl 
tlie }>ropcr courBo to be pm^sucd^ and the groiuids in that region, which 
at one time reiiised to yield, are now prolific witli splendid crops, the 
incominf? settlers having profited by the experience of their predecessors. 
The yield of wheat throughout the Territory is up to the average per 
acre of any otlier State or Territory. 

Timber is abundant on the mountains. Wood suiiicient for fencing 
}>urposes and for fuel may be obtained on much of the tillable lands. 
Granite, limestone, slate, and fire-clay exist in abundance Brown coal, 
or lignite, is found in great quantity on the banks of the Missouri and 
yellowstone Eivers. 

This Territory is a rectangular tract recently detached from the Terri- 
tory of Dakota. It extends from the forty-first to the forty -fifth degree 
of latitude north and south, and from the twenty-seventh to the thirty- 
third meridian of longitude east and west, with a sort of pan-handle i)ro- 
jccting from its northwest corner and extending along the mountain 
ranges almost to the thirty-sixth degree of longitude. 

The public surveys have not been commenced in the Territory, and 
reliable information in regard to the character of its public lands is lim- 
ited. The general features of the Territory will doubtless be found to 
correspond in the main with those of Montana and Colorado. 

XJTAn. 

The Territory of Utah was not created aland district until July 10, 
1868, and no public lands therefore have been sold. The surveyed lands, 
however, amount to something over two millions and a half acres, and 
surveying operations have been resumed, incl tiding the regions where 
actual settlements have been made. 

The completion of the Union Pacific railroad, which passes through 
the Territory, has given an unwonted impetus to settlement here as in 
the other new States and Territories which it traverses, Utah, then a 
much larger x^olitieal division than at i^resent, v/as first settled in 
the year 1847 by the Mormons^ who have demonstrated that agriculture 
can be made in that region a'very remimerative pursuit, and that the 
))arclied mountain valleys may bo made by artificial means to blossom 
UK the rose.'^ By mciins of irrigating canals, the cereals, especially 
wheatp oats, and barley, yield from fifty to sixty bushels per acre; wheat 
lias ]>rodi»ced evcu as high as ninety bushels to the acre, and a case is 
;i;iven where, in the vicinity of Great Salt Lake, three and a half acres 
of land produced a hundred and eighty bushels of wheat from a single 
Imsbel of seed. In the southwestern valleys of the Territory, cottoD, 
.sorghum, and corn are raised with success. Garden vegetables and a 
^rmt variety of large and small fruits yield abundantly. The settle- 
mentvs for the most part are along the Wasatch Mountains, on the west- 
ern Hlop(>, from the northern to the southern limits of the Territorj', 
wherever wat(.>r in easily obtainable for purposes of irrigation along the 
alluvial belt, which varies in width from one mile to ten. 

Large quantities of cotton are raised on the Bio Virgen and Colorado, 
and grazing and wool-growing are successfully carried on along the 
headwaters of the Green Eiver. There are cotton, woolen, grist, and 
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sawmills in the Territory. It is stated that experimcats in raising flax, 
and the mulberry tree, and in rearing the silk-worm, have been sue- 
cessful. 

The Commissioner of the General Land Office, in his report for 1868, 
says that valuable tracts, either for grazing or farming purposes, remain 
unocenpied, and calls attention to the advantages of settlement here: 
"Aside from centrality of position, may be mentioned the existence of 
flouring mills, manufacturing establishments, shops, stores, and markets 
in every important locality, ^vith supplies of horses, mules, and improved 
breeds of cattle, sheep, and hogs, thus furnishing to immigrants many 
facilities not found in less populous sections." 

The population of the Territory is estimated at 120,000. 

H03IESTEuU)S XJNDEB ACT OF CONaHESS. 

By act of Coiigress, a})proved June 31, 18GG, the public lands lying m 
the States of Alabama, Mississippi, Louisiana, Arkansas, and Florida, 
are open only to settlement as homesteads according to provisions of 
former enactments relating thereto j with the restriction, however, that 
until the expiration of two years from and after the passage of the act 
no entry should be made for more than a half-quarter of a section, or 
eighty acres. The object in the main, i^erhaps, was to encourage the 
freedmen to occu]iy these vacant lands. During the fiscal year ending 
June 30, 18.08, o2G,(J77 acres were taken up imder the provisions of the 
act, and in the year preceding an aggxcgate of 204,480 acres. There 
yet remain undisposed of in those States 6,790,990 acres in Alabama, 
11,574,430 in Arkansas, 17,424,438 in Florida, 0,582,841 in Louisiana, 
and 4,828,000 in Mississippi. 

It must not be .supposed that because these arc comparatively old 
States, the best lands have been taken up. While it is perhaps diflicult, 
if not altogether impossible, to secure lands in the vicinity of cities or 
large towns, or in near proximity to present lines of commercial commu- 
nication, very desirable tracts may be obtained in sections not remote. 
Moreover, the construction of railroads in that part of the country prom- 
ises to be undertaken witli an energy commensurate with their import- 
ance in the development of the rich regions now lying fallow on account 
of distance from leading markets. What the iron rail has done for the 
plains and prairies and outlying regions of the West and further North, it 
may confidently be expected to do for the South, with its wealth of soil, 
salubrious climate, inviting natural scenery, and afiiuent products. The 
era of substantial progress for the South may indeed be said to have 
commenced with the termination of the war, Avhich, obliterating the 
system of compulsoiy labor, and the monopoly of jiroduction by great 
landed proprietors, opened up the avenues of competition to all classes 
of citizens. The division of lands into smaller tracts has promoted a 
more systematic and thorough, and consequently more profitable mode 
of farming and planting. Evidences of a highly remunerative produc- 
tion must attract that immigration which is the invigorating life of 
States. The characteristics of soil, climate, and productions of the 
homestead land States of the South arc so nearly similar, and arc so 
generally understood, that it is not necessary to speak of them resi>ect- 
ively at any length. 

Mississippi, Alabama, Georgia, and Louisiana are the leading cottoji- 
produeing States of the Union. They each possess remarkable agii 
cultural and economic advantages. The soil, fertile and varied, pro- 
duces the principal cereals and a variety of fruits and vegetables, in 
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addition to cotton, sugar^ tobacco^ and rice. Numerous streams, lalres, 
and bayous afford easy means of intercommunication. Timber of a 
superior kind for building purposes and for fuel is abundant. The great 
success which has attended experiments in the growing of mulberry 
trees and the rearing of silk-worms augxirs the introduction into those 
States of that important branch of iodustry. 

Alnbania. furnishes superior grazing lands in the northern districtSj 
and, in (hat section, a soil well adapted to the cultivation of wheat, maize, 
i\yc, oats, &c. In this Stnte coal, iron, and valuable minerals exist in 
considerable (luantities. During the liscal year ending June 30, 1868, 
124,085 acres were taken up under the homestead act of 18G0, In the 
sanie time 101i,824 acres were entered by homestead settlers in Missis- 
sippi. 

In the lower portion of Louisiana there are fertile prairies Avhich yield 
good crops of wheat, barley, and Indian corn, some cereals yielding two 
crops anunally. There are 50,000 acres of swamp land in this State which 
may be reclaimed by drainage and embankments, accounted as produc- 
tive as any within its boundaries. There are 0,500,000 acres of railroad 
lands in Louisiana, which may be bought at low rates. 

The fruits of the tropics flourish luxnriantly on tlie soil of Florida. Its 
rich alluvial bottoms produce large crops of sugar and rice. It has been 
said that the area in tbis State suitable for the culture of cotton is amply 
sufficient to sup])ly the demands of the United States for that commodity. 
Possessing a coast line of one thousand miles, it furnishes from its dense 
forests ship-building timber of good quality. Public land in great abun- 
dance may be had in the State, limpid settlement along the coast is 
being nnnle by i)wsohs intent upon the culture of Iruits. "Florida, vdth 
an area ol' over 59^000 square miles, has a. poi)ulation estimated at a 
little over 1(>0,000, 

Arkansas is divided into tw^o sections by the Ozark Mountains. Wliile 
tliat region, lying upon the north possesses a climate and furnishes pro- 
ductions analogous to those of tlie northern States, that lying upon the 
south displays the general characteristics of the cotton States- The staple 
productions of the State are Indian corn, cotton, and live stock, and con- 
siderable crops of wheat, oats, and tobacco. The White Eiver Valley is 
sought by tliose who cultivate the cereals and raise herds. To the west 
of the great forests of the Arkansas is " one of the most productive re- 
gions on the continent for corn, cotton, and tobacco." In the valley of 
the Red River cotton is the staple product. The valley of the Ouachita 
is extremely 1 ertile and inviting. The valley of the Mississippi is, for the 
most part, low and marshy, and subject in places to inundation. These 
land.iy however, will be eventually reclaimed by drainage, and the pro- 
tection of levees, since Congress has given to States the control of such 
tracts. 

:VIANN]^ll OV AOQUmiNG TITLE TO PUBLIC LANDS. 

The following directions for acquiring title to the public lands are 
connnunicated by the Commissioner of the General Land Office : 

There are two classes of public lands j the one class at $1 25 per acrC; 
Avhich is designated as minimnmj and the other at $2 50 per acre, or 

double Tdinimvvi. 

Title may be acquired by purchase^ at public sale, or by ordinary 
private entry/'' and by virtue of the pre-em]>tion and homestead laws, 
i. At public sale, where lands are offered" at public auction to the 
highest bidder, either pursuant to proclamation by the President or 
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public notice given in accordance with directions from the General Land 
Office- 

2. By private entry or location. The lands of this class liable to dis- 
posal are those which have been offered at public sale^ and thereafter 
remain unsold, and which have not been subsequently reserved, or other- 
wise withdraw from market. In this class of offered and unreserved 
public lands the following steps may be taken to acquire title : 

Cash purchases.— The appUcant must present a written apphcation to 
the register for the district in which the land desired is situated, describ- 
mg the tract he wishes to purchase, giving its area. Tliereupon the 
register, if the tract is vacant, will so certify to the receiver, stating the 
price 5 and the applicant must then pay the amount of the purchase 
money. The receiver will then issue to the prachaser a duphcate receipt, 
and at the close of the month the register and receiver will make returns 
of the sale to the General Land Office, from whence, when the proceed- 
ings are found regular, a patent, or complete title, will be issued ; and 
on sun^ender of the duplicate receipt such patent will be delivered, at 
the option of the patentee, either by the Commissioner at Washington 
or by the register at the district land office. 

Location ivith loar rants. — Api)lication must be made as in cash cases, 
but must be accompanied by a warrant duly assigned as the considera- 
tion for the land ; yet where the tract is $2 50 per acre, the party, in 
addition to the surrendered warrant, must pay in eai^h $1 25 per acre, as 
the warrant is in vsatisfaction of only so many acres at $1 25 per acre as 
are contained in the tract located. A duplicate certificate of location 
will then be furnished the party, to be held until tlie patent is delivered, 
as in cases of cash sales. 

Agricidtural College Scrip. — This scrip is applicable to lands not min- 
eral^ which may be subject to private entry at $1 25 per acre, yet is re- 
stricted to a technical quarter section f that is, lands embraced by the 
quarter section lines indicated on the official plats of survey, or it may 
be located on a part of a quarter section," where such part is taken as in 
full for a quarter ; but it canuot be applied to different subdivisions to 
make an area equivalent to a quarter section. The manner of proceed- 
ing to acquire title with this class of paper is the same as in cash and 
warrant cases, the fees to be paid being the same as on warrants- The 
location of this scrip is restricted to three sections in each toA\mshii> of 
land. 

Pre'Cniptions to the extent of one quarter section. — These may be made 
under the general pre-emption laws, upon ^'^ offered" and ^'unoffered" 
land; and in certain States and Territories west of the Jlississippi, in- 
cluding that part of Minnesota east of the river, may have legal incep- 
tion by actual settlement upon nmurveyed land^ although in such cases 
no defluitive proceedings can be had as to the completion of title until 
after the surveys arc officially retiumed to the district land office. 

The act of March 3, 1853, extends the pre-emption for one quarter, or 
one huudred and sixty acres, at $3 50 per acre to every alternate" 
tTnited States or reserved section along the luie of railroads. 

The act of March 27, 1854, protects the right of settlers on sections 
along the line of railroads where settlement existed i:)rior to withdrawal, 
and in such cases aUows the tract to be taken by pre-emption at $1 25 
per acre. 

Where the tract is offered^ the party must file with the district land 
office his declaratory statement as to the fact of his settlement within 
thirty days from the date of said settlement, and within one year from 
that date, must appear before the register and receiver and make proof of 
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lii>s actual rosicienccou and euitivatioii of tlie tract, and secure the same 
by paying cat-ib, or by liling warrant duly assigned to the pre-emptor. 

Whore the tract htis been surveyed and not oliered at public salcj the 
cliiiinant must file within three months from date of settlement, and make 
]n^oof and payment before the day designated in the President's procla- 
inatiou for offering the hinrts at public sale. Should the settler in either 
c^i' tUealx>re;5aid cases die before establishing his claim within the period 
limited by lavr, the title may be perfected by the cxecntor, administrator, 
or ouo of tlie heirs, by making the requisite proof of settlement and pay- 
ing lor the land; the entry to be made in the name of ^•tlie heirn'' of 
the dc^cea.sed settler, and tlio patent will be issued accordingly. 

In thoKC Slates and Territories in which settlements arc authorized by 
law on 2ni^:Krrq/cd land^ the claimant must iile notice of settlement within 
three monlliM aiter the receipt of the township plat of survey at the dis- 
trict laiid onicej and make proof and payment as required in the case of 
tracts vdiich liavc been vsurveyed and not offered at public sale. 

Ilonmtcfid (amis. — The original homestead act of May 20, 18G2, givew 
to every citizen, mid to those who have declared their intentions to 
become such, tlic right to a homestead on snrveyed lands. This is con- 
ceded to tb-O extent of one-quarter section, or 1(50 acres, held at $1 25 
]>er v.v.jv, or (*ighty acres at $!3 50 per acre,;, in any organized district em- 
bracing surveyed public land.^. To obtain homesteads tlie party must, 
in connect ion with, his apphcation, make an atlidnvit before the register 
or rec(^iv(^r that lie is over the tige of twenty-onCj or tlni head of. a 
(amily.; tliat. lie is a citi^.en of the United States, or has declared his 
intention 1o ])ecome sucl^ and that the entry is made for his exclusive 
use and benefit, and for actual scttlemont and cultivation. Where the 
applicant is })i'evented by reason of bodily infirmity, distance, or other 
good <?aus,e, Ironi personal attendance at the district land office, the aflQ- 
<[a\it may be niade before the derk of the court for the county within 
which the party is an actual resident. 

Th<^ amendatory' aet of March, 1864, relaxes the reciuirements of per- 
sonal attendance at the district ofiice to persons in the military or 
naval service, where the party's family or some member is residing on 
the land tha t it is desired to enter, and upon which a bona fide improve- 
ment and cultivation has been made. In such cases the said iict of 1864 
allows the beneficiary to make the affidavit before the officer command- 
ing in the branch of service in which he may be engaged^ and the same 
nuiy be liled by the wife or other representative of the absentee with the 
register, together with the homestead application. His claim in that 
<iase will become effective from the date of filing, provided the required 
fee and commissions accompany the same ; but immediately upon his 
discharge he must enter upon the land and make it his hona fide home, 
us required by the original act of May 20, 1862. 

For homestead entries on sitrveycd lands in Michigan, Wisconsin, 
Iowa, Missouri, Minnesota, Kansas, 'Nebraska, Dakota, Alabama, Missis- 
sippi, Louisiana, Arkansas, and Florida-, the total commissions and fees 
1;o be paid on minimum lands are as follows: On 160 acres, $18 j on 80 
acres, $0; on 40 acres, $7; on double minimum lands, 80 acres, $18 j 40 
acres, 89. On surveyed lands in California, jSTevada, Oregon, Colorado, 
Inew Mexico, Washington, Arizona, Idaho, and Montana, the commis- 
sions and ices are as follows: On minimum lands, 160 acres, $22; 80 
acres, $11; 40 acres, $8; on double minimum lands, 80 acres, $22; 40 
acres, $11. By the act of 21st June, 1866, the jmblic lands of Alabama, 
jSlississippi, Louisiana, Arkamsas, and Florida, are subject to disposal 
under the provisions of the homestead laws only. 
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Upon laitldii! observance ot the law in regard to settleiiient and onlti- 
viitioii for tlie continuous term of five years, and at tbc expiration oi 
tnat time, or witliiu two years tliereafter^ upon i)roper proof to the satis- 
faction of the land oftieers, and payment to the receiver, the register will 
\mie his certificate and make proper return to the General Land Office 
m the basis of a patent or complete title for the homestead. In making 
linal proof it is indispensable, under the statute, tliat the homestead 
party shall a])pear in person at tlie district land office, and there make 
tlie affidavit required of him by law in support of his chxim. Where, 
I'rom physical disability, distance, or otlier good cause, the witnesses of 
said party cannot attend in person at the district land office, their testi- 
mony in support of the claim may be taken where they reside before an 
officer authorized by law to administer oaths. Their testimony must 
state satisfactorily the reason of inability to attend the district office: 
and the credibility and responsibility of the witnesses must be certified 
by the officiating magistrate, ^vhose official character must be certified 
under seal. Where a homestead settler dies before the consummation 
of his claim, the heirs may continue the settlement and cultivation, and 
obtain title upon requisite proof at the proper time. Wliere both pa- 
rents die, leaving infant heirs, the homestead may be sold for cash for the 
benefit of such heirs, and the purcliaser wiU receive title from, the United 
States. 

The sale of a homestead claim by the settler to another ])arty beforf^ 
completion of title is not recognized by the General Land Office, and not 
only vests no title or equities in the purchaser, but is prima facie evi- 
dence of abandonment, and gives cause for the cancellation of the claim. 
To the government only may a claim be relinquished ; and in such case 
the duplicate receipt of the settler should be surrendered with the 
relinquishment indorsed thereon; or if the duplicate has been lost, that 
tact should be stated in the relinquishment, duly signed and acknowl- 
edged. 

"When application is made lor the cancellation of a homestead entry 
on the gTound of abandonment, the party must file his affidavit with 
the local land officers, setting forth the facts on which his allegations 
are founded, describing the tracts and giving the name of the settler. 
Upon this the officers will set apart a day for a bearing, giving all the 
parties in interest due notice of the time and place of trial. 

The expenses incident to such contest must be defrayed by the con- 
testant, and no entry of the land can bo made until the local officers have 
received notice from the General Land Office of the cancellation of the 
entry covering the same. As the law allows but one homestead privilege, 
a settler relinquishing or abandoning his claim cannot thereafter make 
a second entry. Where an individual has made settlement on a sur- 
veyed tract and filed his pre-emption declaration therefor, he may change 
liis filing into homestead, yet such change is inadmissible \vhere an 
adverse right has intervened, but in such cases tlie settler has the privi- 
lege of i)orrecting las title under the pre-emption laws. 1£ the home- 
stead settler does not wish to remain five years on his tract, the law per- 
mits him to pay ibr it with cash or warrants^ upon making proof of set- 
tlement and cultivation from the date of entry to the time of payment 
Thereis another class of homesteads, designated as adjoining farm home- 
steads." In these cases the law allows an applicant, owning and residingon 
an original farm, to enter other land lying contiguous thereto, Tvhich shall 
not, with such farm, exceed in the aggregate one hundred and sixty acres. 
Thus, for example, a party owning or occupying eighty acres may enter 
eighty additional graded at $1 25, or forty acres at $2 50. Or suppose the 
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applicant to o^Yu forty acres, tlien lie may enter one hundred and twenty 
acres graded at $1 25, or forty at $1 25 and forty at $2 50, if both classes 
of land jshould be Ibund contiguous to his original farm. In entries of 
^'adjoining farms" the settler must deseribOj in his affidavit, thetracthe 
owns and is settled upon as his original farm. Actual residence on the 
tract entered as an adjoining farm is not required, but &o?ia^d6 improve- 
ment and cultivation of it must be sho^ra for the period required by the 
statute. 

Lands obtained under the homestead laws are exempted from liability 
for debts contracted prior to the issuing of patents therefor. 

Pre-empt ors, in ail organized districts where surveys have been made, 
can pay for their tracts either in cash or with warrants, except as to 
double minimum or $2 50 lands, within the lateral limits of railroad 
grants, it bciug required for the double miuimum tracts that the war- 
rant shall be taken as half the consideration, and the residue be paid in 
money. 

UNITED STATES LAND OFFICES. 

The following list shows the location of the land ofidces of the United 
States, in the respective public la^nd States and Territories : 
OMo.— Ohillicothe. 
Ind ia na, — Indianapolis, 
Illinois. — Si)rii i gfield. 
MisHoitrL — Boonville, Ironton, Springfield. 
Alabama. — Mobile, Iluntsville, Montgomery. 
JB6^5is'6'v;i?i— J a cli . 

Lottmana. — New Orleans, Monroe, IsTatehitoches. 
Florida, — Tallah assee. 

Arlcansas. — Little Bock, Washington, Clarksville. 
Michigan. — Detroit, East Saginaw, Ionia, Marquette, Traverse City. 
Joio^.—Des Moines, Oouncil Bluffs, Tort Dodge, Sioux City. 
Wisconsin, — Menasha, Falls of St. Croix, Stevens's Point, La Cimse, 
Bayfield, Eau Claire, 
Nevada. — Carson City, Austin, Belmont, Am?ora. 

Calif ornia. — San Era^ncisco, Marysville, Humboldt, Stockton, Visaha, 
Sacramento. 

WasJiington /for?/. —Olympia, Yancouver. 

Minnesota Taylor\s Falls, St. Cloud, Winnebago City, St. Peters, 

Greenleal'^ Duluth, Alexandria. 
0}^gon.'^Qvsgou City, Eoseburg, Le Grand, 
Kansas. — Topeka, Junction City, Humboldt* 
Kebrasla. — Omaha City, Beatrice, Lincoln, Dakota City. 
Neio Mexico T<?rritor7/.— Santa Fe. 
Dakota Territory. — ^Vermillion . 

Colorado Territory. — Denver City, Fair Play, Central City. 
Idaho Territory. — Boisei City, Lewiston. 
Montana Territory.— HelQim, 
Arizona Territory. — ^Prescotf. 
Utah Territo^y.-^Salt Lake City. 
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EXTENT OF TIIE PUBLIC LAKDfc^. 



Statement showing the area in acres of the several puWic land StaicH and TerrliorieSj fh-e 
quantity Bold and entered under liomcstead latcs^ and ilic number ofaercs clifiposed of in eadh 



State and TcTntori(*H. 



Alabama 

Arkansas — 

Calif oi'iai^ 

riaHda 

Hlmols 

Ijadiaiia. 

Imva 

Kansas 

liOuiiiiana 

iricliigan 

lliiHiesota; 

Mississippi 

Misso'tTri 

Kebraska 

Kevatla 

Oliio 

Oregon 

Wisconsin,.-.- 

Alaska piirclia.se . . 

Arizona Tonitory 

Colorado TcTTitory — 

Dakota Terri zary 

Idalio Territory. 

luctian Torritoiy 

Montana Teixitory 

Kcw Mexico 

Utali Ttjrritorv 

"Washington 'territory 
Wyoming Territory. . . 

Total 



Area in ncxoH. 



35, 

1-20, 
37, 
35. 

30, 
4i, 

34, 

en, 

55, 
44, 
9-3, 
77, 
54, 
44, 



4C2. 
406, 
947» 
931. 
4(j2, 
037 
228, 
013, 
4(51, 

m, 

459, 
179, 
824, 
630, 
737, 
576 
975, 
511, 
5iil), 

m 

8S0, 

228, 
154, 
010, 
5G8, 
0G5, 
736, 
fi45, 



mo. 00 

7li0. 00 
B40. 00 
520. DO 
40G. 00 
700. 00 
800. OU 
520. 00 
440. 00 
Mi). 00 
840. 00 
840. 00 
000. 00 

sm. oa 

GOO. 00 
mo. 00 
3UJ. 00 
3G0. 00 

(m. 00 

24'), 00 
OJO. 00 
128. 00 
lUO. 00 
240. 00 
640. GO 
G40. 00 
043. 20 
160.00 
068. 80 



1,834, 998, 400. 00 



Qaantltysold. 



17, 7S!3, 
235, 
1, li)ri, 

1, 832, 
M, 879, 
10, 122. 
11,587, 

244. 
5, 720, 
12, 2G5, 

2, 127, 
12,201, 
22, 890, 

255, 
GO, 
12,8:i5, 
232, 
9, 819, 



Cr)5. 12 
65f'. 03 
fi74. i 
4111.4!) 
4i)y. 27 
244. 78 
240. 35 
970. 32 
309. 75 
jGC. 12 

:n4. m 

037. 03 
2G3, 15 
638. 58 
403. ;.^5 
Bri2. JO 
UG4. 39 
2:JD. 39 



GO, 191. (u) 
lH,2<^;i. 44 
2,':UG1 



35. 93 



178, 295. 02 



155, 53G, 0U4. 45 



l^atered niKicr 



ITljm.fM 
2::;G.44G-20 
:irH :i2K7Ji 
228, rJ8. 07 
272. 03 



3(12, 9.'4. 05 
7lS8. 452. 

4, iurX 52 
1,171, 71)2. II 
2, 439, 7:)9. ti l 

121,710. 15 
8G3, 022. 
1,033, 17i.9li. 
11,0:14.51 

5, 777, 57 

;;r.7, 2--.^9. \):^ 

7 ; 9. 372. hi 



240, 553. 3!) 



vSurvoyed and 
iniRUj-veycd, rc- 
inaiiiiiip;' unsold 
iLud uiuipDvopri- 
nlrnl, J iuio 30tlj, 



J25,7.-i?<.49 
I9M;i5.04 j 
G.337. ,'0 i 



G, 700, 
1 1 , 574, 
104, 53t^, 
17, 421, 

1. 

2, n(J2. 
42. 795, 

(i, 5iS2. 

4,014, 
35, 534, 

4, S2H, 

1 . 4j '3. 
41. 1124, 
G7, ObK"j. 



52. 5 

3.^!)! 529! 
1 1;.', h'5ri, 
4. 
'JoG, 
52.13;), 
44, 154, 
>-:G, 9U4. 
70, 705, 
4M, U7G, 
4;,5Gj, 
59, LG4, 



OOG. 17 
4;^0. lb 
420. 33 
43rf. 19 
424. G7 
lh>v). OU 
528. OG 
5.-?9. 84 
sH4L54 
07hl. 2G 
1 I n. 75 
(GO. U 
715.22 
j2U.40 
097. 12 

m, m 

014. 
G27. 33 
G(ia.O.J 
H30. GO 
2''i4, 80 
4 ii'h 52 
SOG. 49 
24 J. 00 
5G9. 07 
518. 00 
310. 20 
717.53 
7'd7.S0 



U, 405, 355. GO 



1,405, 3GG, 678. 93 



THE STATE REPORTS OF AaRICULTURE. 



Animal reports of agriculture for tke year ISOT, have been received 
from the States of Maine, Massacliusetts, New York^ Micliiganj Ohio, 
Indiana, Iowa, and Missouri^ embracing all the volumes issued by State 
agricultui'al societies or State boards of agriculture^ during the year^ 
so far as known to this Department. While it is impracticable to repro- 
ducCj even in the most concise form, the entire contents of these local 
publications^ a brief digest of the more important features of each is 
herewith presented, though in some instances the suggestions of indi- 
vidual contributors may not merit the fullest indorsement. Practical 
results are of more value to the farmer than detailed theories or specu- 
lations ; hence, in gleaning from these several volumes, more attention 
has been given to the statements of facts — the results of actual experi- 
ment — ^thau to the lengthy essays j while the reproductions from home 
and from foreign periodicals have been i)aRSod over entirely. 

TIIE A1>PLE ORCHARDS OF NEW ENGLAND. 

In a paper read before the Stn,te Board of Agriculture by Calvin 
Chamberlain^ it is stated that Ifew England soil once sustained the apple 
tree to a vigorous old age, but that larmers, relying too much on the 
permanence of existing orchards, and taking no note of climatic changes 
induced by the removal of forests, have suffered this interest to waste 
away to an alarming degree. A few individuals saw the error in time, 
and gave the note of warning, which had some effect; but the hard 
winter ten years ago, by laying waste the labors of many orchardists, 
discouraged general effort and caused a rapid decline- in production, 
That the climate lias changed since the first orchards were planted in 
the narrow clearings of the forest is understood, and also that the soils 
of the orchard farms differ in their constituent elements from their 
primitive condition ; and that destructive insects have greatly multiplied 
is equally certain ; but, with a growing conception of these negative influ- 
ences, there now appears to be an increasing inquiry for nursery trees, 
l^urseries seem to have declined as rapidly as orchards, however^ and in 
many sections none exist. 

The writer advises farmers to return to the practice of raising their 
own apple trees, as worth much more than when grown at a dis- 
tance Irom the farm. Any family may save seeds enough from good 
apples to plant thickly in the garden, in the spring, at least one row a 
rod long. When grown one ov two years these trees should be trans- 
planted, at intervals of one foot, in rows three feet apart. The trans- 
planting is best done by taking them np in the autumn, and packing the 
roots in earth in the cellar. They may be grafted at any time during 
the "winter, and reset in the spring, or they may be reset when lifted, in 
fall or spring, and budded or grafted the following year ; or they may 
be allowed to go to the orchard as seedlings, and such only be grafted 
subsequently in the branches as produce inferior fruit. No one should 
attempt to raise an orchard until he is ready to give his trees such care 
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118 i8 requisite for the production of a crop of corn or potatoes;^ the 
npple tree must liavo care in all its stages Irom tlve seed to tbe mature 
tree. 

The successful efforts of a gentleman in one of tJiC eastern coiinticH 
of Maine, in apple tree cnltiirOj practically illustrates the i)osftil>ility of 
reviving the earlier interest and results in orchards in t\ii\t section of 
tlie Union. The soil of the orchard referred to was iiiituraliy yo.vy ]>oor 
and thin, heing composed of a coarse^ cold, and loamy p;ra\'e], iving on 
a light pan inclined to clay, and full of schistose stones. Six or F^hven 
acres were underdrained, lour and a half feet deep. Three exi)eriu)ent;-i 
Avere tried in planting the trees. In 2no. 1 the holes ^vere dug in<\ht ice! 
in diameter and twenty inches deep, and filled with alluvial soil taken 
from a low island in the river. In the holes thus prepared on(^ hundred 
trees were planted, twenty feet apart. In Ko. 2 the land wp.s ])lovred in 
ridges twenty feet wide, the dead furrow coming where the. rows w^ere 
to stand. An os-scraper eight feet long was passed across these ridges, 
and the contents dropped in each dead furrow, returning in the same 
line, drawing the other side in. These ca\ities were then plovred and 
scraped a second time, and an ox-cart load of black-ash swamp mud and 
about one bushel of slacked lune, well mixed, put into the holes. Wome. 
rich top soil was mixed with this deposit, and one hundred trees i)lanted 
in the soil, when the field was plowed level. In JSTo. 3 an acre was se- 
lected which had been cultivated ^"ith potatoes, corn, &c., and about ont* 
hundred ox-cart loads of muck and lime and about thirty loads of 
manure were spread upon it. A road-plow was then drawn through the 
land twenty inches deep. The following spring, the stones having been 
removed, the land was again manured, and plowed six inches deep, and 
one hundred trees planted upon it, not in it, the holes being not more 
than three or four inches deep. The land has since boon dressed with 
muck, three-fourths of a cord to each twenty feet square, though not all 
at once, and the soil has been kept under cultivation. The other trees 
were planted in the ordinary method. The best trees are on liold Ko. 3, 
on the deep plowuig. Most of them have been planted since 1857, many 
of them since the spring of 18G0. This season more than 150 barrels of 
apples were gathered by hand^ and 100 bushels of cider apples picked 
up, the land at the same time yielding a large quantity of small crops — 
50 bushels of barley and about 800 bushels of potatoes. The gentle- 
man referred to concludes that the same variety of scions wiJl not grow 
in all trees ; that a tree may be planted upon any soil, even a stiff blue 
clay, and be made to grow and do well; that all soils holding or retain- 
ing water must be underdrained, and if clay the drains must be under 
the trees; that a tree must be fed with those elements constituting its 
substance, and that such are contained largely in the muclc upon which 
hard wood is growing, mixed with ashes ; that the great enemy in our 
orchards is grass, which must not be permitted to grow in the same field 
with the trees ; and that the orchard, at least in the region referred to, 
should be kept in constant ciUtivation.' These observations do not api^ly 
to trees standing upon rock maple land. 

PRODUCTS AISTB VARIETIES OF FRUIT. 

Apples.— Joseph H. Smiley, of Vassalborough, has about one and 
liv&^eighths acre in orchard, raised from the seed and grafted principally 
with the Baldwin, Greening, and Tolman's Sweeting. About 140 trees 
have been in bearing several years, the remainder just commencing to 
bear. His crop in 1863 was 106 barrels, sold for $266; in 1864^ 50 bar- 
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relSj sold for $162 j m 18G5, 104 barrels, sold for $6165 in 1SG6. 100 bar- 
relSy sold for $G67 j eacli year reserving six or eight barrels for family 
usCj not included above. Land formerly ])asture ; broken np in 1848, 
and planted with corn and potatoes, the trees being set the following 
spriijg. The orchard was planted and sown to grain alternately for six 
or seven years, and then seeded to clover ; since that time it has been pas- 
tured with sheep, the trees being protected with stakes and laths. 

Jacob PopOj of Manchester, sold from his orchard of sixteen acres 
250 barrels of first quality of apples at $4 to $4 uO i)er barrel ; thus 
harvestiDg over $1,000 worth from a rough inece of land, portions of 
which had never been jilowed, but used for sheep-grnziug. The trees 
were mostly the Baldwin, Koxbury Eusset, and llhode Island Greeuiag. 

Ifathan i'oster, of Gardiner^ recommends the following list for general 
cultivation in that locality: Apples — ^lled Astrachau, Sidney Sweet, 
Moses Wood, American Summer Pearmaiii, Winthrop Greening, Som- 
erset, Holmes's Sweet, Gravenstein, Fameuse, Tolman^s Sweeting, Bell- 
flower, Ehode Island Greening, Northern Spj^ Pears — Doj^enn^ d'fit^, 
Eostiezer, Beurr6 d'Amaulis, Flemish Beauty, Nickerson, Fulton, Nou- 
veau Poiteau, Belle Lucrative, Urbaniste, Winter Nelis, and Lawrence. 

S. Taber, of Vassalborough, recommends the following apples for a 
family orchard : Early Harvest, Early Sweet Bough, Sops of Wine, Wil- 
liams's Favorite, Gravenstein, Somerset, Porter. Queen's, Starkey, Hurl- 
but, Ehode Island Greening, Franklin Sweet, bawyer Sweet, Baldwin, 
Golden Eusset, ITorthern Spy, ToLman's Sweeting, and Bellflower. 



Mr, Chamberhun, in a report upon this subject, argues that health and 
economy require more attention, on the part of oar farmers, to the pro- 
duction and use of garden vegetables and fraits; and urges the reduc- 
tion of the consumption of meat, and a greater reliance upon the former 
for the table, especially in the vrann season, not only as a matter of 
health, but of economy. The kitciien garden should become a general 
and an important appendage to the farm, being made an object ot 
annual and daily care. In supjiort of the economical view it is stated 
that a gi'owing animal, or a cow in milk, consumes daily of good hay about 
three per cent, of its own weight j that it takes 11 pounds of milk to 
increase the weight of a calf one i)ound 5 that 315 pounds of potatoes, 
548 pounds of beets, C76 pounds of turnips, and 386 pounds of cairots 
are each equivalent to 100 pounds of hay ; that an ox weighing 1,300 
i:>ounds will keep up his weight upon about 22 pounds of good hay per 
day: but, put up to fatten, he will require 44 i)ounds, upon which he 
will gain about two pounds per day. Substituting equivalents for one- 
half the hay, we have C0.3 pounds of potatoes, 120.4 pounds of beets, 
148,7 pounds of turnips, or 84 pounds of carrots, added to 22 pounds of 
hay for daily feed, to produce two pounds of beef, live weight. An ex- 
periment in feeding hogs, from Boussingault's Eural Economy, is given; 
Four animals, each nine months old, weight 458.2 pounds; at the end 
of twenty-one dnys they weighed G20.S i)ounds, increase 102.G pounds; 
to attain whicth they consumed, of barley 151 pouiuls, beans 140.8 
pounds, malt grains 440 pounds, equivalent in nutrition to 1,229 pounds 
of hay, or 3,871 pounds of i)otatoes, so that the quantity of nutritive mat- 
ter, represented by 100 pounds of haj-, produced 13.21 pounds of live 
weight. Otherwise expressed, 04^ bushels of potatoes produced 102.G 
pounds of livi0 hog. In another experiment, seven hogs, lifteen mouths 
old and in '^bd condition, w^ere imt up to fatten^ their weight being 
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1,691.8 pounds ; at tlie end of 104 days tliey had gained 409.2 pounds ; 
they consumed 772 pounds of bai-ley, 1^042.8 pounds of peas, and 9,504 
pounds of potatoes; giving equivalents, ^ve have 20,240 pounds of pota- 
toes; the provender equivalent to 100 pounds of hay gave 4.91 pounds 
live weight, or 456 bushels of potatoes made 409 pounds of live pork. Mut- 
ton is fattened at a cast about the same as beel With such proof of ex- 
penditure of vegetables for the production of animal flesh, the writer con- 
cludes that course to be true economy which leads us to support ourselves 
on the products of the garden, the orchard, and the fiekl ; reducing om 
animal food to its minimum, below which vital energy will be lessened, 
and our usefulness abridged. 

SOUR KROUT. 

A letter to the secretary upon the manufacture of sour krout gives 
the following as the popular method of prei)aration among the krout- 
makers of Lincoln County : 

The outside and loose leaves should be cut off and the Leads quartered 
and thrown into a tub of clear water, from which they shoidd be taken, 
one piece or more at a time, and placed in a small box, open at top and 
bottom, and running in the grooves of the l^rout macliine, vrhich is 
about four iteet long, one foot wide, and six inches dee]). Tlie box runs 
over three or four knives, sometimes made of old scythes, fixed diago- 
nally across the bottom of the machine. The edges of the knives are 
shghtly raised above the level of the bottom, and Avhen the box is moved 
backward and for^^ard in the grooves, and pressure made with a small 
piece of board on the cabbage, the latter is cut ijito thin, small slices, 
which di^op into the tub beneath the cutter. As the cabbage is -cut, it 
is transferred to a clean barrel (a pork barrel is preferable) and i)ounded 
with a heavy wooden mallet. The more closely it is packed the better; 
and, with care, from 250 to 300 pounds of cabbage may be put into a 
barrel of 40 gallons. One pint of line salt to the barrel i.s sprinkled with 
the cabbage as it is packed down. Ko addition of water is required. 
Fill the barrel to a point two inches from the top, cover the krout with 
large cabbage leaves, and place over the whole a ^vooden cover small 
enough to be inserted within the barrel, Vv^here it must be Icept firmly, 
by ii heayj stone, until the process of fermentation is past. Place the 
barrel within five or yix feet of the kitchen fire, and in a iew days fer- 
mentation will commence, which may be hastened by the addition of a 
little blood-Avarm water ; a frothy scum will rise and run off, when the 
krout is all right and ready for use, and the barrel may. bo set in the 
cellar, porch, or shed. Freezing docs it no injury, and it yyill keep in 
the cellar until March or April without depreciating, and longer in a 
cooler place. A barrel of krout can be made in two houi's by two men. 
Any prejudice existing against sour krout, for want of cleanliness, is not 
well founded where even ordinary care is exercised in its preparation. 
There are various modes of cooking it, v/hile some prefer it ra w, eating it 
as a salad, It is frequently boiled, three hours or more, with salt poik 
cut into small pieces. Perhaps the nicest style is to Iry it in pork fat 
or with the gravy from roast pork. For frying, it should be boiled two 
hours to make it tender. It is a wholesome, hearty food, and is partic- 
ularly appreciated by men requiring a substantial diet, while it is also 
relished by many of more fastidious taste, 

CULTURE OF UUCiavnEAT. 

The report of Mr. Harries, on the culture of buckwheat, recommends 
increased attention to the production of this grain m MamCy where it 
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liiatiiretri in about luiiety days from sowing. The writer fcitatea tliat it 
<*an be raised as clieaply as oatSj wiule one busliol of it is worth tvro of 
oats for laalcinft' beef^ pork^ or mutton, When used for feeding* purposes 
the Hour and l)ran are not .separated, and thirty to thirty41i3\ee i)ounds 
]^er bushel are obtained j in se])aratinff, the bolt divides it in about, 
vi\\vAl parts. It m asserted that the liour is wortli as nmcli an wheat 
iioiir in tlie ian\ily. Jf sown on land in high condition it will lodge, and 
not yield so much as on land in a lower state of cultivation. Jt will 
j.rrow on poor soil, and yield a good orop for several suecesfsive j'ears 
without Hoemiug to make the soil poorer^ as it is thought to receive 
large share of its iiutriment from the atmosphere, through its great 
amount of leaves. Tlie best way to harvest is to cradle it^ setting it u]) 
in small bunches to dry. It will not sprout at harvest tinu>5 aild the 
l)Oor man, without a barn^ may raise it. It is best threshed on a bed 
made of small poleS;, supported at suitable height from the ground, the 
grain falling beneath. The grain is ready for the mill at any time. 
Preference is given to the rough varictyj as not being liable to bhght^ 
and yielding more, wliile making as good ilour as the smooth variety. 

CUTTING HAY. 

Samuel L. Boardman says, in a paper upon the agriculture and indus- 
try of Kennebec County, that farmers do not cut their hay soon enough; 
that hay, by the present mode of cutting it, loses a large part of its 
most valuable constituents; that to be properly cured, it should, when 
this operation is performed, resemble dried grass as nuicli as possible; 
and, to accomplish this, it needs to remain exposed to the air, after cut- 
ting, only long enough to have the water dried out ; and tliat the right 
time for cutting grass is when it contains the largest amount of matter 
soluble in water, and not after this has changed to woody matter, as 
when x^assing into seed. 

The method of curing hay employed by AUen Lambard, of Augusta, 
is given as follows : He never commencets cutting grass in the morning 
until the dew is all off, which is usually about 9 o'clock. It then lies 
until afternoon, when it is put up in bunches, in which state it remains 
tlirough the night and all of the next day, without being disturbed. 
The second day after mowing, the bunches are all made over with a 
fork, commencing at the top, shaldng it apart somewhat and rebuilding, 
thus bringing the bottom, of one bunch to the top of the other. It then 
remains until the third day, when, if the weather is good, it is opened, 
has the sun for an hour or two, and is hauled in. If the weather is not 
good, it remains untouched imtil the next day. Hay cured in this way 
retains its sweetness, brightness, and all the leaves and blossoms until 
fed out;, and not having been burnt up, the best part is not left in 
the field when it is harvested. The mixture of seed used in seeding—- 
twenty pounds of clover and half a bushel each of herd^s grass and red- 
top to the acre — gives pure grass of an excellent quality. 

FARM FENcma. 

In a report upoa this subject Mr. Prince states that in 1800 there were 
in Maine 53,95ti farms of jnore than twenty acres, upon each of which 
it is estimated there are 500 rods of fence, making an aggregate 
of 26,978,000 rods ; that at least two-thirds of this is of wood, and 
liable to need repair every season, which, at ten cents i^er rod, 
will make an annual outlay of nearly ^2,000,000, constantly increasmg 
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witli tiie cost of wood and timber; an;l tliat tliis e-\peiise must in time 
l>ecome Inirdoiisomc in the extreme, unless some cheaper and more sjs- 
tereatJC mode of inclosure shal] he devised, it is stated that embank- 
nient ienccfe? and hedge fence, thongh pretty to look iipon^liave been found 
iinpracticablo in Elaine. Anotlier member said it should be a point with 
farmers to build fenees that will last a liietime. A fence made of pick- 
ets, with an iron post and stone loot, is becoming common in oi^en liclds 
devoid of stones, making an excellent fence, and one which mil last 
twent}^-live or thirty years. The most substantial fence is the cheapest. 
Better build a picket ieuce than to patch up a fence every year with long^ 
straight sticlvS from the forest, that in a tew years would make valuable 
tiinber. 

BIIEEP IN iS^EW EKGLAKD. 

At a meeting of the State board it w^as resolved that the interests of 
Maine tarmers demand that more attention shall be given to the j^roduc- 
ti on of mutton, both for sale and for the farrQer^s table. The opinion 
was expressed that the keeping of shcepj prunarily for the production of 
wool, can aot be profitably pursued for any length of time in Maine or in 
New EngUiud ; that tlie advantages of the far west for sheep husbandry, 
and tbe portable qualities of wool, would so reduce the jmce as to cause 
the abandonment of the pursuit in tlie former section. An increased tarifl: 
on wool was regarded as only a temporary relief, which must hasten the 
time of its cheap production at home. As yet, the native grazing lands 
of the United states have hardly been reached by civilization. The 
Indian, the bulfalo, the elk, and the wolf have had undisputed posses- 
sion, Tliese juust soon give place to thd shepherd and his flocks and 
herds, producing w^ool tbr^he Kew England manuiacturers, and meat for 
the miners in the mountains. A hirge part of the vast territory lying 
west of the Mississippi is admirably adapted to sheep husbandry, and 
the belief was expressed that the time would soon come when a pound 
of wool would be produced in the United States more cheai^ly than a 
pound of cotton. Yet Kew England should not be discouraged in sheep 
imsbandry, as it will always have a market tor mutton without competi- 
tion. It vv^as argued that the East can also produce finer wool than the 
West, the chmat^ and condition of the new Territories not being favor- 
able to the production of very fine w^ool, or the long combing wools for 
lustrous goods- The Merino was recommended as suited to the situa- 
tion. It was stated that little good mutton isproduced inifew England, 
and no special pains are taken to raise it, though the section is possessed 
of the elements requisite to the production of mutton sheep in perfection. 
Th3 fiuTOer can produce no meat so cheap and convenient for his table ; 
ho can have it iresh or corned at any time 5 and it would be a cheap and 
healthy substitute for much of the pork now used. A resolution was 
iilso adopted by the board, tliat sheep husbandry ought to be encouraged 
not only as a direct means of support, but also as indirectly tending to 
maintain the productiveness of the soil, thus enabling it to support a 
larger number of producers under conditions more desirable than now 
enjoyed. 

i;SE OF AETIFICIAL FEBTILIZEBS. 

A report by Mr. Wasson, discussing the question, Can artificial 
mannres be ])rofitably used by farmers 5 if so, what kinds and to what 
extents liolds tiiat, only where adequate returns cannot be made to the 
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soil ^vithout paying oafc, shoultl fertilizers be bought Plaster^ fisli 
guano, and superphospliate are named, as occupying positious greatly 
cleviUed aboA'c otlier artiticial fertilizers. The value of plaster in some 
localities if3 great^ in others it appears to be utterly worthless, and it is 
difficult to predict, with nny certainty, its etfects iipon any given crop; 
butj as it is cheap, every one can test its inlluence upon particular soils, 
Fish gnano, the dried refuse of the porgy fisherieSj is i-ich in nitrogen- 
ous matter, which is readily given out as ammo»ia,and proves an active 
stimulant to nearly all cultivated plants. The superphosphate is 
designated the great agricultux^al improvement of the age, and for the 
culture of corn in sh<ut seasons in that latitude is considered almost 
indipensablej nor is its ejni)h)ynient less successful in the culture of 
roots, especially tlic turnij), the beet, and the carrot ; while upon ex- 
hausted pasture lands it proves highly satisfactory, being urged as the 
only means, at least the cheapest, for renovating worn-out pastures, 
inaccessible to cultivation except in the use of artificial manures. As 
to the extent to Avhich these fertilizers should be UvSed,the writer thinks 
they ought not to be used in place of larui-yard manure, nor of any home 
resource for fertilization, but in addition to them, and also with the view 
of thereby increasing, through the increase of crops and consumption 
at home, the home supply of manure. 

In the discussion which followed the reading of the report, several 
causes were gi\'en for the failure of artificial manures to possess the 
virtues expected of them. Thus, the cheap gu.nnoscome from countries 
wliere rain falls, and the soluble portions are washed out, leaving little 
of v^due except insoluble i)hosphates. Poudrette is usually made of 
night soil which has parted with most of its eilicaey. Pevuvian guano 
is sometimes adulterated largely with sand or soil. Superphosphate is 
sometimes uiade of inferior materials, and ]]0t unfrequently mixed with 
muck and dirt and other cheap stulf. The frequent failures attending 
the use of li;sh guano arise from loss by reason of its perishable nature; 
if rapidly ami iuunediately dried, liowever, there need be no difficulty in 
lireservi'ng its fertilizing properties. 

Fish guano contains a comparatively small amount of pho:^jphate of 
lime; and, when freely used withoutsupplying phosphates and other ash 
constituents of plants, there is liability to exhaustion of the soil, by 
reason of the large crops obtained, and Avhich thefaruier may think can 
be repeated for years in succession by subsequent additions of the fish 
guano, v/hile in fact this has but enabled the more rapid drawing out 
from the soil of Avhat was in it. The chief uses of fish guano are, first, 
for the growth of grass j and when the manure yielded by the consump- 
tiou of the Imy grown as a result of the use of the guano is returned to 
tlie same ground, a higlx degree of fertility may not only be estab- 
lished, but also fully maintained; second, lor use in old gardens, where 
there arc considerable accumulations of plant food yet in an inert and 
unavailable condition. 

THE CONSTRUCTION OF EARNS WITH REFERENCE TO THE PEESERY* 

ATION OF MANURES. 

A report by Mr. Farley suggests the construction of barns, with close 
or open cellars, so that the solid and the liquid manures made in them 
may be saved ii'om waste, evaporation, or washijig away, and so depos- 
ited as to allow of an admixture of nmck, top-soil, rock weeds, leavcSj 
straw, or other substances suitable ibr absorbents and compost. It is 
asserted that jnore than one-half of the animal maniu^e niadein the 
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State, dming tlie season ^-hen farm animals are housed, is lost witli the 
barn arrangements now existing. With bams properly constructed, 
this enormous waste may in a gxeat measure he obviated, and the manure 
heap may be largely increased by the addition of absorbents and com- 
post matter, which the animal manure thus saved will bear, and the 
increased heap possess sufficient strength for the production of the lead- 
ing crops of the State. The compost manure is preferable to clearmanure 
for top-dressing with reference to hay crops, for thereason thnt the former 
operates not only as a manure but as an addition to the soil itself, which 
is required in the top-dressing of sandy, gravelly fields. Por top-dress- 
ing purposes five times the quantity of compost substances mav be added, 
if of good quality. Probably nine-tenths of all their farms have the 
materials— either salt or fresh muck, top-soil, or rock weed— required for 
compost ; and, Avhcn deposited, spring and tall, in suitable proportions 
to the soMd and the liquid manures dropped in the barns, the hogs will 
do almost everything else requisite to prepare the heap for use, 

MASSACHUSETTS. 

The report of the secretary of the Board of Agriculture, and editor of 
the annual publication, Charles L. Flint, presents returns from twenty- 
nine local agricultural societies, which, with the State society, acknow- 
ledge receipts amounting in the aggregate to $130,712 92, niid of dis- 
bursements $128,010 21 ; of which $1)3,435 G5 were for current exi)enses, 
and $25,320 42 for premiums. Of tlie latter amount $1.'5,245 10 was 
paid on live stock, $4,005 71 on farm products, $1,552 90 on farms, 
improvements, mnuures, &c., and $550 25 on ngriculturfd im])lemcnts. 
Ot the amoimt paid on stock $0,401 45 was on Imrses, $5,058 00 on cat- 
tle, 8905 50 on sheej), $799 on swine, and $497 75 on poultry. The 
premiums were awarded to 0,491 persons. The aggregate permanent 
fund of the societies is $342,282 41, and the vakio of their real and per- 
sonal property, above indebtedness, $327,084 57. From the secretary's 
abvStracts of coimty reports tlio following facts and experiiaents are 
gleaned : 

FARM PEOPITS. 

Bichard Webster, of Essex Ooanty, reports his receipts and expendi- 
tures on a farm of forty acres, for which he paid $1,050 in 1859, as fol- 
lows: In 1800 sold $873 31; expenses, $404 25. In 1801 sold $052 33; 
expenses, $088 33. In 1802 sold $093 07; expenses, $834 10. In 1803 
sold $1,115 80: expenses, $±,083 80. In 1804 sold $1,945 50; expenses, 
$1,371. In 1805 sold $2,274 10; expenses, $1,703. In 1800 sold 
$2,595 83; expenses, $1,047 70. In 1807 the receipts and expenditures 
were about the same as in the preceding year. When purchased, four- 
teen of the forty acres were what is called field land ; the remainder bush 
pasture with alders, birches, &c., and would pasture three head of cattle. 
In 1800, on his best mowing field of four acres, he cut only three-quar- 
ters of a ton of poor hay. In addition to other improvements made, 
buildings, &c., have been added, at an expense of about $4,200. The 
farm is now estimated to be worth from $5,000 to $8,000. 

PEOFITS ON PAUM PEODUCTS. 

Corn.-^0. P. KcUam, of Essex County, produced on three and three- 
quarter acres, GOO bushels of corn in the ear, valued at $450; eight tons 
butt stalks, valued at !S304; and 40 tons top stalks, valued at $00; total, 



480 



AGRICULTURAL EEPOET. 



$574. .I^::])er.scSj $329 50, including $192 estimated for manure. IsTet 
profit.s, h2'U 51), or $65 20 per acre. The land was plowed eight inches 
deep, and 7(5 loads of manure turned under; harrowed, and furrowed, 
and nvmurod in tlie hill with 20 loads of compost; planted three and a 
halfil'et apart each way, with 37^ qiuirts of yellow eight-rowed corn; 
cr.ll i\'r<tcd three times each way, and hoed twice before haying, and the 
v;ec<l9 hood out 10th of August, English hay preceding crop. Soil, 
<lark gravelly loam. 

Josc])b tioodrich, of Worcester, produced on one acre 111^ bushels of 
corn nnd two tons of stover, at a cost of $70 75, the manure being val- 
ued at $3\) 25. Laiid plowed fall and spring; 15 loads manure plowed 
in, and 250 pounds superphosphate and the same of plaster applied to the 
hill. Six quarhs of seed planted, Carter variety, cultivated tv/ice one 
way, and hand-lioed twice. Grass the preceding crop. 

Luther Page, of Worcester, produced on one acre 111 J bushels of corn 
and three tons of stover, at a cost of $49 50, of which $27 vfas for ma- 
nure. Land plowed in October six inches deep; 18 loads of compost ap- 
plied in the spring; harrowed well, furrowed lightly one way ; a small 
Jiandful of superi)hosphate put in each hill Nine quarts i)lanted, of 
eight-rowed yellow and red juixcd corn. Cultivated twice the same way. 
Followed grass. 

Albert Sfcratton, of Worcester, produced on one acre 90f bushels of 
corn, at an ex})enso of $93 58, of whicli $58 50 is charged to manure. 
Followed grass. Land plowed half in November, half in April, seven 
inches dee]); harrowed and furrowed each way; 20 loads of barn-yard 
manure spread, aiul 250 pounds superphosphate applied in the hill; seed 
put in with, a planter, 12 quarts of Carter corn; cultivated and hand - 
hoed twi(ie. No difference noticed between the portion plowed in the 
fall and that ]>lowed in the spring. 

OaU\ — Eugene W. Day, of Essex, raised on three acres forty-one rods, 
1G4 bushels of oats, valued at S1C4, and two and a half tons of straw, 
valued at $45; total, $209, at a cost of $59; net profit, $150. The land 
was plowed seven inches deep, sowed upon the furrow, and then har- 
rowed twice. No manure used. Corn and potatoes the preceding crops, 
Manured with 40 cart-loads of barn-yard manure each year. 

Spring trlieat — Luther Page, of Worcester, raised on one acre 35J 
bushels of spring wheat and $14 worth of straw, at a cost of $44 83, of 
Vv'hich |25 was for manure. Land plowed six inches deep in September, 
and 15 loads of manure, spread and harrowed in well; sowed two bush- 
els of Canada wheat, harrowed and rolled. The crop followed grass, 

S. 11. Damon, of Worcester North, raised on one acre five rods and 
Ibrty feet, 34^ bushels of spring wheat and 34 cwt. of straw, at a cost of 
$59 — $30 for manure- Land plowed May 3, seven inches deep ; culti- 
vated and harro^vcd thi-ee times; 20 loads oi manure spread broadcast 
after plowing; two and a half bushels of seed sown. Followed corn, 
which had been manured with 25 loads of stable manure. 

Winter lolieat — Cyrus Kilborn, of Worcester, raised on one acre 34 
bushels of Vvinter wheat and two tons of straw, at a cost of $55, $25 be- 
ing for manure. Land plowed in August six to seven inches deep; 16 
loads of compost and 250 poimds of superphosphate of lime harrowed iu 
with the seed; two bushels of Blue-stem wheat sown, which variety Mr. 
K. has sown for the joast twenty years without deterioration. The i)re- 
ceding cro]) v/as grass. 

Benjamin Davis raised, on five acres of sandy loam, 150 bushels of 
wheat. Clover sod, i)lov/ed once and harroAved, seed being sown broad- 
east on the 5th of September. 
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Winter rye, — Luther Page, of Worcester^ raised on one acre 4:2|- bush- 
els of T\dnter rye and one and three-quarters tons of straw, at a cost oi 
S-iO 75j including $24 for manure. Followed grass. Soil, a black loam, 
clay bottom. Plowed six inches deep in Septemberj and harrowed thor- 
oughly; IC loads manure spread. Half bushel of Y>^hite rye sown last 
of September; seeded down to grass agaiu; haiTowed and rolled three 
times. 

Cyrus Kilborn, of "Worcester, raised on one acre (less one rod) 24 J bush- 
elti of winter rye and one ton of stauVj at a cost of $21. Xo manure 
used for the rye, which followed corn manured vnth 12 loads of compost. 
Soil Sfmdy loam; plowed in Seirtember six inches deep; no other prep- 
aration. One acre of winter wheat in the same iuclosurCy v/ith the same 
treatment, made a much more valuable crop than the rye. 

Beans.— The same gentleman raised, on twenty square rods planted 
^ith three quarts of early white pea-beans, Avith two loads of compost 
and 40 pounds of superi)hosphate applied, 183^ pounds of beans, and 
400 to 500 pounds straw, at a cost of $11 50- He thinks white beans 
planted on light sandy loam less likely to blast than those on black, 
moist land. 

Onions. — Martin Johnson, of Worcester, raised on thirty -live rods 102 
bushels of sound onions, at a cost of $33 50, of which $10 was for ma- 
nure, used at the rate of 25 loads to the acre- Boil, sandy loam; not 
plowed, but cidtivated before planting in the spring; harrowed and lev- 
eled with the back of the harrow. Variety, Yellow Danvers, planted 
with machine, and hood and weeded three times. The two preceding 
crops were onions. 

Buta-hagm. — Ebenezer Bird, of W^orcester North, raised on twenty 
square rods of light, gravelly sod, plowed six inches deep, with 90 bush- 
els of manure applied in the drills, 2,745 pounds of ruta-bagas. Four 
pounds of seed used; cultivated and hoed twice. Followed grass- 

Potatoes Marshall, of Worcester North, raised on forty square 
rods of black, mellow loam, 51-^ bushels of Garnet ChiU potatoes, at a 
cost of $47 50, of which $25 was for manure. Plowed live inches deep, 
with 12 loads of manure spread on the sod and turned luider. Nine 
bushels of seed planted, cut and dropped in between the furrows as 
deep as plowed. 

Hay, — Mr. Hubbard ^s report on hay estimates the crop of 18G5 at 
$13,l'95,274, and the value of neat cattle, horses, mukH-^, and sheep 
$19,854,580; SO that, for every doUar^s worth of stock there was less 
than sixty-seven cents^ worth of hay raised in the State; and that in 
1805 there were GS2,284 acres of grass land mowed, with a product of 
622,671 tons ; or about 1,825 pounds per acre. An instance is stated of 
a member of the board who cut from four acres last year 28 tons of hay- 
He kept 15 horses, and put all their manure upon this piece of land, 
which yielded three crops during the season. 

FRUIT CULTUnE. 

The returns of industry of Massachusetts for I860 give the.value of 
fruits at $1,713,240, which does not include small fruits, but is confined 
principally to apples and pears- Estimating for the small fruits, the 
whole amount woidd probably reach $2,000,000 for the fruit product of 
the State. The amount consumed, however, is lai^gely in excess of the 
production, particularly of apples, peaches, grapes, and strawberries, most 
of which are brought from other States to supply the markets- There 
has been a partial failure of crops for several years. 
31 
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Apples, — Mr. Hyde, in a report upon apple culture in New England, 
recommends the cultivation of a due proportion of summer apples when 
near market; and, whether near or remote, enough of Early Harvest, 
Bed Astracban, and Early Sweet Bough for family use. For autumn, 
the Early Strawberry, Golden Sweet, Gravenstein, Fall Pearmain, Por- 
ter, Fanieuse, and FaU Pippin; and, for cooking apples, theDrap d'Or 
and Dutch ]\Iignonne. For winter lie places the Ehode Island Greening 
at the head of the list, hut names the Baldwin for dessert arid cooking, 
the Spitzenburg for cooking, Hubbardston JTonsuch, Yellow Bellflower 
on sandy soil, jSTorthern Spy, Koxbmy Eusset, and Tolman's Sweeting, 

The Mnrtlia^s Vineyard committee report that the varieties of apples 
most highly regarded by the farmers of the island are the Baldwin, 
Bunch Apple, Hubbardston Nonsuch, Porter, Bhode Island Greening, 
Pippin, Roxbnry Eusset, the old-fashioned Eusset, Pignose^ Giliiflower, 
Summer Sweet, Winter Sweetiug, and Tolman's SweetiDg. 

George Pierce, of Middlesex, realized from, an acre orchard of apples, 
containing about one hnndred and fifty trees, $3,105 64, including the 
proceeds of other crops raised on the gronnd. The orchard has yielded 
a good crop annually for a number of yeiirs. About sixty of the trees 
are thirty years old, chiefly Baldwins and Porters; the remainder have 
been set about fifteen j^ears, and in fruit about eight years; thirty-eight 
of the trees are of the Williams %"ariety. 

Fears, — The Massachusetts Agricultural Society recommend as the 
best six pears for general cultivation, the Bartlett, Seckel, Urbaniste, 
Merriam, Sheldon, nud Beurr6 d^Anjou; second best, Brandj^vine, 
Doyenne, BoUvSsoek, Swan's Orange, Ilowell, Beurr6 Bosc, and Law- 
reiice ; third best, Belle Luerntive, Paradise d'Automne, Beiu:r6 Superfin, 
Marie Louise, Beurre Olairgoau, and Vicar of Winkfield. 

The Martha's Vineyard committee report favorably upon the following 
list of pears : Doyenne d'^t6, Jargonelle, Dearborn'^Q SeedHng, Blood- 
good, Tyson, Bartlett, Flemish Beauty, Trescott, Buffum, Seckel, Louise 
Bonne de Jersey, Belle Lucrative, Beurr6 ClairgeaUj Duchesse d^Angou- 
16me, Vicar of Winkfield, Lewis, and Catillac. 

Grapes. — The same committee approve the following grapes : The CoU'- 
(iord, Delaware, lona, Hartford Prolific, Dracut Amber, Diana, Northern 
Muscadine, Union Village, Catawba, Isabella.; Sage, Logan and Eogers's 
Hybrids Nos. 15 and 19. 

The following varieties suffered from mildew last year in Massachu- 
setts, in the order named, commencing ^vith those affected most : Orc- 
veling, Delaware, Diana, lona, Israella, Eogers's Hybrids Nos. 3 and 15, 
Allen^s Hybrid, Hartford Prolific, Concord, Martha, Blackhawk, and 
Clinton, the latter to slight extent. 

Cranberrien, — The Plymouth committee on this crop express the opin- 
ion that the cultui^e of cranberries is still an uncertain business j but 
that success is more than i>ossible, and, when secured, the profits are 
very large. The conditions necessary to success, however, are so imper- 
fectly understood that, at the outset of an experiment, it is a matter of 
chance whether success or failure will follow. The piece of meadow 
awarded the first premium by the committee contains about seven- 
eighths of an acre, and was originally a huckleberry swamp. The swamp 
was cleared in 1861, and the plants were set in 1862. First fruit in 
18G5, Total expense of land, labor, &c., $500, the receipts for fruit in 
1865-'C0-^07 were $1,005, for 120 barrels— profit, $505, with the plants in 
fine condition, and promising well for the future. 

Another lot of three-fomths of an acre of swamp and salt marsh was 
prepared and cultivated up to planting, at an expense of $164. In 1865 
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the yield was 95 bushels 5 in 1866 only 11 bushels ; and in 1867 about 
108 bushels. In 1864: the plants looked well, but were much damaged 
during the following winter — cause unknown — and the fruit was do 
stroyed by the berry- worm the ensuing summer. 

Iii proof of the uncertainty of the crop the committee state that 
neither of the two experiments for which premiums were awarded in 1863, 
as being the most carefully conducted and promising the best results, 
has proved remunerative. Both these meadows were i>repared at con- 
siderable cost, and in both, owing to the location, the quantity of 
gravel was made greatly to exceed the quantity of peat accessible 
to the plants. The first patch above named, which has twice paid 
for itself in three years, on the contrary received only a thin layer 
of sand on a level bed of clean peat, which fact seems to indicate that 
the presence of peat in considerable quantities, if not essential to the 
growth of the plants, is at least conducive to the perfecting of their fruit. 
A few days spent in the examination of meadows ahcady prepared, and 
in acquiring a linowledge of the metho<ls pursued, and tlie materials 
used in their preparation, would enable beginners to profit by the expe- 
rience of others, and to -cn'oid many mistakes to which they would other- 
wise be liable. Notwithstanding the uncertainty of the business, the 
committee deem it worthy the attention of those having suitable loca- 
tions and sufficient means for prosecuting it without interfering with 
Other and more certain vocations. 

Flotccr s.— The committee on flowers of the riymouth Society, in their 
report urging increased attention to this branch, as well for profit as for 
adonmieiit, state that the yearly sales of flowers in the United States 
araouut to over 83,000,000, New York sales exceeding $400,000, and 
Boston $200,000 per annum. Plymouth County, Massachusetts, pays 
over $5,000 per year for ilowers. 

FARM STOCK. • 

Mikh cows. — Mr. Johnson, in an essay on farm stock, says that the 
valuation of cows and lieifers in the State in 1855 was $4,892,201, and 
in 1865, $6,537,634; products of tho dairy in 1855, $2,898,690, and in 
1865, $3,091,462. Allowing the same increase in beef and veal as in 
yield of dairy, there is a total advance of $2,030,871. For beef air. 
Johnson recommends tli^ Shorthorns, Devons or llorel'ord according to 
ability to feed large or small cattle most profitably ; for milk, the Ayr- 
shire, and for butter the Jerseys; and thinks the dairy, either for the 
product of milk or butter, by far tho most profitable department for tho 
farmers of eastern Massachusetts. 

The Middlesex committee ou stock report that for beef and working 
oxen to be grown upon the broad acres and rich soil of tho West, tho 
Durham should take the lead, but for rich milk, cream, and butter, to 
be produced upon New Uugland soil, the Jersey should uuqucstiouably 
be ranked the highest. , . , , 

The Worcester South committee estimate that a cow giving only 
1,500 quarts of milk a year, will,- at five cents per quart, yield an mcome 
of $75, leaving little profit above cost of keeping j one that gives 3,0( 0 
ciuai-ts vields an incomeof $150 ; while one that gives 4,000 quarts yields 
an income of $200. Allowing $25 for extra feed for the latter, there are 
$100 left above the profit of the poor cow. Such cows tho committee 
think may be raised by putting the best cows to full-Wood Ayrshire 
bulls. If the hei&r calf has a small, longhead; eyesnot large bus dark 
and lively ; neck long and slender, tapering toward the liead ; shouU'ers 
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and fore-qiiiirters light and thin; hind-quarters large and broadj with 
skin loose, thin, and soft, raise it 5 but if not possessing most of these 
points, reject it and try again. 

Of the cows olfered for premium in Middlesex, the Jersey cow, Lady 
Milton, had given the first week in June 120 quarts of milk, butter lo 
pounds; first week of July, milk 144 quarts, butter, 18 ])ounds; first 
week Id Au^^ust, milk, 113 quarts, butter, IG ])ounds; first week in 
September, milk, 107 quarts, butter 15 pounds".. Ke])t in pasture during; 
June and July, and in August and Se]^teniber received green coi^n fodder 
at niglit in addition. Yield in butter in rJuly, on grae^s alone, 79 pounds ; 
Irom 1st of June to 7th of October^ on green feed without grain, 2934 
pounds, or an average of nearly 16 poumls per vreek for eighteen weeks 
and three days. In winter the owner feeds on good hay, steamed roots, 
and corn fodder, mixed with a small quantity of shorts. 

Jersey cow, May Bay, twelve years old, gave an average yield of 20 
quarts of milk per day during June and July; butter, July and August, 
15 pounds per week, from sweet cream. Feed, grass, vs ith "one quart 
each of meal and shorts per day- 
James Thompson, of Kantucket, states tlmt t'rom <a Jersey covr three 
years old he had 33G pounds of butter iii one year. The next year ke 
had 906 pounds 3 omaces Irom three Jersey cows ; and last year he had 
14 pounds a,nd as high as 16 i>ounda i)er week from one covr. In one 
week in November, 21 pounds were put up trom two cows, after furnish- 
ing milk for three families, and butter for two families, not less alto- 
gether than 28 pounds for the two cows. TJiey ate no more than other 
eows, and were fed on hay and roots, and allowed to do their own 
grinding. 

Swine. — The committee on wSAviiie of Middlesex South recommend the 
feeding of milk and grain to swine, to be transformed into manure, 
as the readiest and cheapest means of sui)plyingto thesoilthepropertiewS 
exhausted by feeding milch cows. A thrifty hog, furnished with the 
materials, will make a cord of first quality manure in a season^ In 
fattening s^vine, the committee think that, so far as money profit is 
concerned, the farmer will realize the greatest net gain by slaughtering 
his hogs at the age of eight to ten months. With the smaller breeds 
and thrifty pigs he can get a weight of 250 to 300 pounds j while, as 
commonly managed, the additional eight months add only about 100 
pounds; and experience has shown that it costa butatritie more to 
grow and fatten a weaned spring pig to ten months old, than to fatten 
a ten months^ store-hog from July to Decern bcr; under favorable cir- 
cumstances it may cost less, and the net profit be In favor of the pigs. 

A careful feeder put three shotes. Suffolk, and Mackay, to fattening 
July 1, when their weight was 200 pounds each. They were fed i53 
bushels mixed grain, two-thirds corn and one-third oat-meal, costing 
$47 15. After five months' feeding, their dressed weight was 395, 380^ 
and 343 pounds. One busbel of meal made nine and thj:ee-quarters 
pounds of pork, the latter costing nine cents per pound. 

One of the committee bought three six- weeks pigs, Mackay and Ohejs- 
tcr, in early spring; weight 30 pounds each- They were fed 40 bushels 
of gr^iin, two-thirds com and one-third oat-meal, costing $43 78. Then 
dressed vreight, at eight an^d a half months old, v/as 321, 295, and 271 
pouj^ds. Oiie bushel of meal made 10 pounds of pork. The pork coj^t 
five and a half cents per pound. In the first case the corn cost seven 
cents and the oats fifteen cents per bushel less than in the latter, mak- 
ing the advantage still more decided on the side of the pigs. 

TTie committee also luvor the use of cooked food in fattening. Experi- 
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meiits quoted yliow that field feeding on whole corn required ixbuahei of 
corn to add eight pounds of flesh to the animal; cooked corn meal mod- 
erately salted, with some whole corn fed after it, increa?:ved 12 hogs over 
100 pounds each in seven weeks, one bushel malting a fraction over 14 
pounds of flesh; four pigs, bought in April, at six weeks old, fed on 
skim-milk with a handful of whole corn to each pig daily till July, and 
afterwards uucooked nveal, two-thirds corn and one-third oats, as they 
^vovdd hear it, vvcre killed at nine months old, and weighed, when 
dressed, 1,101 pounds^ average 270 pounds. They ate 01 bushels of 
meal, costing $58 37; one bushel of meal maidug 18 poimds of pork; 
cost of pork, including first cost of pigs, seven and a lialf cents per 
poimd. 

Fo'iUtri/.— The Middlesex South committee give the following state- 
ments: lo hens, mostly Leghorns and Black Hamburgs, laid in ten 
months 191 dozen eggs. Profits on eggs sold, chickens raised and sold, 
Ac, $89 81; expenses, 20 bushels of corn, $24; net profit, $65 81, 
Fowls were allow^ed to run at large, and were fed w^ell three times a day. 
Another lot of 15 hens and one cock^ mixture of Leghorn and native 
breed, laid 181 dozen eggs, which, with 16 chickens, brought $66 78; 
expenses, nine bushels of corn and six bushels of barley, $18 75; net 
profit, $58 03, Fowls run at large, fed twice a day in winter and once 
in summer. A flock of 113 Brahmas, in September, 1860^ increased to 
163 in one year, besides supplying eggs to the amount of $232 80; fowls 
sold, $75 28, making, with the 50 increase in flock, $408 OS; expenses, 
$145 03 ; net profit, ^203 05, taking no account of the droppings of the 
chickens. The Bristol Central committee recommend the Brahmas 
and Dorkings for the table; the Leghorns and Hamburgs for eggs; the 
Games and Dorkings, w^here all ciu.alities are required of a high degree 
of excellence; and if pm^c breeds are not wanted, at least a game cock 
to improve the stock of every yard. 

DHATNAQE. 

A piece of rough pasture land in Essex County, two and seven-eighths 
acres, overgrown Avith alders, birches, and huckleberry bushes, and more 
or less covered with stones, w^as cleared up and underdrained with the 
following results: Debtor account from 1803 to 1867, inclusive, readied 
$1,500 85, including cost of land, $120, draining, plowing, seeding, har- 
vesting, &c. Total receipts for the same time, counting the land worth 
$350 in 1807, $2,402. Profit $955 for the five years, leaving the land 
in good condition, thoroughly underdrained three and a half feet below 
the suifacc. 

An acre of swamp land, purchased for $17 in 1864, ditched and worked 
at an expense of $100 for the four years following, for ditching, manur- 
ing, cultivating, liarvesling, &c., produced in the same time potatoes 
and bay to the amount of $132, leaviiig the acre worth $100 instead of 
$17. 

In a discussion upon drainage, Henry F- French expressed the opinion 
that any land, in which water stands at any season stagnant within two 
or three feet of the surface, wwld be benefited by drainage; that tile 
drainage will be found cheaper than stone, when the former can be 
obtained at 616 per thousand, delivered ; that, as a general rule, the tiles 
should be put four Ifeet deep if there is fall sufficient to carry the water 
off J and that, on ordinary loamy boU, or in peat sw^amps, side drains 
may be put thirty to forty feet apart, and be pretty sure of good results, 
if four feet deep; the deeper they are, the farther apart they may be. 
Tan is recommended for covering the joints; also turf and saw-dust. 
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In reference to the effccts of drainage, Mr. Brown remarked that it 
makes cold land warmer, wet laud dryer, dry land wetter, heavy land 
lighter^ and iu some cases light land more compact; and that land thor- 
oughly drained^ if it is anjihing like lianl land, can be cultivated at 
about one-balf the cost ot wetland. Ho believed that all lands have 
inherent jiowers of self-recuperation. If the land is skimmed over with a 
crust, it may remain so for a hundred yearw, and not become fertile; bnt 
remove that crust, and get it into a tine tilled surface, and it will improve 
from year to yoar; vegetation Vv^i 11 s^pring ui)ari(l grow luxuriantly. One 
of the effects of drainage i.s to give land a chiiDce to do something for 
itself. That will help it much^ without liie aid oi' inowing, manuiing 
or seedinj;;. He knew of a mea(low that had been covered vdtii hassocks 
from tbree to ten inches higli. A drain vras run througli the entire 
lengtii. One side was drained by lateral di'ain.s, twenty feet apart and 
four feet deep. In tvro or three year«, without the use of a plow, 
inannre, or seed, every hassock disai>])eared from the half so drained; 
tbe ground became smooth and beautiful, and timothy came up three or 
fonr feet high, and some of the heads measured nine inches in length; 
while on the other side, where no lateral drains were made^ the hassocks 
remain to thi;^ day. 

PiIANURES, 

The Essex committee on this Subject, while according merit to guano 
and other high-priced fertilizers, say they arc beyond the reach of the 
I)ractical fanner, who must rely upon the barn-yard, the stable, the 
])n\7, and waste anintal and vegetable riialcrialj whether grown upon the 
land or in the sea, all of which .should be husbanded v/ith the utmoist 
care, and tlieir volume and power be mnltiplied by forming compost with 
])eat, loam, and, in isome easOsS, sand- As much poudrette can be made 
from ii single load of niglit-suil, by making compost with meadow nuid 
or muck, aj.4 can be i)urclicused for $2o or §30, and of as good quality. 
Sea manure^ consisting of kelp and mosses or rock-weed, when mixed 
with an equal quantity of muck, will make com]>ost equal to the best 
stable manure. It is recommended that the manure made during the 
summer be applied directly to the land, and plowed in after harvest, the 
land being then plowed twice in the spring before planting. This pro- 
cess would not be advisable on leachy land, but on other >soik it has 
been practiced with mueli success. 

The premium pens of manure in Kantuclcet were made up of thirty 
loads of peat mud, fifty loads of sea- weed, fifty loads Of sods from rich 
ridges where fenues had been, and all the refuse bedding and gi'Cen mat- 
ter around the tarm, hauled at times when the man and horse would 
have been doing little else, together with the droppings of four cows, 
one horse, one bull, and six hogs. The cost of the peat mud, sea-weed, 
and sods vcaa about 828. At the end of the eighth month there were 
2,7U0 cubic feet of nuinurej or 220 loads of twenty bushels each^ at a cost 
of only $28, aside from the droppings of animals, and equal in quality 
to maixure for which $1 per load would be charged. 

3lucf:. — Mr. Smith, i^eporting upon manures, says of muck that it is 
especially adapted to forming compost with manure; and, when mixed 
with ashes, makes a compost nearer to stable dung than anything we 
have. An experiment is given with this mixture^ used in the diill for 
English turnips. A large portion of the field was manured with a com- 
post of barn-yard manure, the remainder with nmck and ashes, four 
bushels of ashes to twenty-live bushels of muck. The crop fertilized with 
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the latter exceeded tlie other in luxuriance and yield. In another instance 
a field of ten acres was to he planted in corn. In the autumn 450 bush- 
els of muck and 1,000 pounds of fish manure per acre were carted on in 
several piles. In the spriug 180 bushels of barn-yard manure per acre 
were mixed with the muck and fish, being worked over three times. 
The land was plowed, the compost spread^ and harrowed in. The result 
was 70 bushels of corn to the acre. Mr. Smith urges the free use of 
muck upou all sandy or gravelly soils, to be i)laced in" the barn-yard and 
mixed with manure. 

Hoi mamtre.—ln speaking of the varae of hen manure, Mr. Ward 
stated that last seasou he j^lowed up about tea acres^ and carted on 
about thirty loads of manure to the acre; and at planting time took the 
hen manure made during the year, and dropped in each hill as much as 
one wouUl take up iu his fingers, the whole going over about an acre. 
The result was a yield of sixty per (^ent. more potatoes on the portion 
where the hen manure was used than with the other manure alone. It 
was stated that $10 worth of manure can be made from twenty -five hens 
by formmg compost with peat or rich sod, 

jVEW YORK. 

The report of the Executive Committee of the New Yorlv State Agri- 
cultural Society, Colonel B. P. Johnson, secretary, speaks favorably of 
the agricultural condition of the State, and claims that, as a Avholo, the 
farmhig interests are advancing; and that, taking the State together^ 
the year was one of progi^ess. The treasurer rei)orts the average 
total receipts of the society, for each of the ten years from 1858 to 1807^ 
to have been $14,511 57, only $805 of which came from the State treas- 
ury; and the total average yearly expenses were $13,018 08, making the 
average annual savings $803 49. The accounts for 1807 show receipts 
from all sources, including balance on liand at bcginnJng of year, 
$40,597 99; total disbursements $27,687 48 — lea\ing assets of the soci^ 
ety $12,910 51, less $1,055 subsequently paid for damages to fair build- 
ings by tornado. During the year reports were received from fifty-one 
county societies and thirty-five town societies and farmers^ clubs, all of 
which are api>arently in i)rosperous conilition, x)ecuniarily and othenvise. 

The volume contains elaborate reports upon the Texas cattle disease, 
illustrated by colored plates, but the magnitude of the investigation pre- 
cludes the presentation Iictc of even a summa.ry of the results. 

THE LITTLE FALLS FARMERS' CLXT13. 

Prom the discussions before the Little Falls Farm.ers' Club are com- 
piled the following rei)orts of experiments: 

Miieh—}ilr, A. L. Fish stated, that twelve years ago he drew out 3,000 
loads of mnckj and applied it at the rate of lifty loads to the acre, pul- 
verizing and mixing it with the soil. The result v/as good crops with- 
out further cultivation. Two years later he drew out 4,000 loads, and 
apphed it at the rate of 100 loads to the acre, spread with a i>lank to 
which was attached a tongue to hitch the team. The land was planted 
to com. After taking two crops from the hind it was pnt down in 
meadow, and it has produced at the rate of two tons of hay per acre 
ever since, though before the application it did not yield one ton i)er 
acre* It did not act so quickly as manure, but the effect was more lasting. 

Bone dii8t—MT. Hollingworth stated that fifteen years ago his farm 
was considered a barreu, worthless tract, covered with briers, wet and 
swampy. He first underdrained, laying the drains with stone, the main 
line fom: and a half feet deep, the lateral drains two and a haU* to three 
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feet deep. Bixteeu acres wre plowed in the fall and loft fallow cue 
year^ \xlm\ th(^ refuse of 8,000 head of cattle was drawn upon it, consist- 
ing of the waste from the kettles after boilins? the fat, and other refuse 
]">arts of cattle used in soap mannfactnre- Tart of the lot was then cov- 
ered to the de]>th of five inches. The next spring it was plowed and 
harrowed, md in the fall sown to rye. The winter was nnfavorable to 
winter grain, and in the sprinf? scarcely a blade of rye could be seen; 
but, as the season progressed, it began to show itself, and the result was 
a fine croj), the straw"grov,'ing seven feet two inches high. The grain 
averjiged about 52 bushels to the aero, 02 ])ounds to the bushel. Hav- 
lup; ])eeu seeded to grass nt the same time with the rye, a good crop was 
vxii that iail; and cvoiy year since the land has producetl hea\y crops 
of grass witli no additional manuring. The grass is cliieiiy timothy, and 
the lirst cutting yields three and a half tons i)er acre, ^\\'itli a large sec- 
ond cro]). Though in grass seven years, the land is just as in'oductive 
as at lirst. Mr, HoUingworth has 00 acres in grass ironi which ho had 
the following cash receipts in 1867 : Six tons at $22, 50 tons at ft5l4, 29 
tons at $15, ami 15 tons at $20 — $1,507 ; to which must be added 34 tojm 
consumed oa the place, making, at §15, $510, or a total of $2,077. He 
has applied ground bones at the rate of 70 bnshels to the acre. From 14^ 
of the 10 acres above referred to were taken, in 1807, at iirst cutting, 39| 
tons, cut 2lKst June. A second crop of four large loads was taken from 
two and a lialf acres, the remainder not being cut. 

Hotted v^'i. un rotted mamtre. — Judge Owen owned twelve acres of the 
jioorest land on the Mohawk. He applied 400 loads of fresh or raw 
stable mainux^, with but little improvement to soil or crops. He tlien 
put on 1,000 yards of well rotted dung v/hich had been accumulating 
for five years, nu"\king a solid mass of rich manure. The field became a 
garden by tiiis treatment, and illustrated the superiority of rotted over 
unrotted 'munures. 

Lujuid manure. — Abou t fourteen square rods of the lot referred to was 
l>hnited witli melons. The plants came up, but the sun dried and hard- 
ened the clay, and the vines did not thrive. A wheel barrow load of 
thoroughly dec^omposcd dung was then taken from the center of the pile, 
and throv/n into a barrel of water. By watering the plants with this 
liquid, they began to gro\v vigorously. They were thinned out to two 
iji a hill, and tlie application continued, the barrel being refilled with 
Nvater and manure from time to time. When the plants got fairly under 
way, tliey mjide a grovrth of ten inches hi twenty-four hours, eventually 
covered ail tlie ground, and made an enormous yield. One of the mel- 
ons weiglied 28.V pounds, and six others weighed 120 pounds. The 
patch sn})piied t!ie family through the season, and in the fall half a 
dozen wagon loads of uniipo melons were taken off. The owner thinks 
the li quid from fresh manure of not much account — ^it must be perfectly 
decomposed. 

Foot-rot in coics. — For a dozen years or more the cows of Herkimer 
and adjoining counties have been troubled more or less with foot-rot 
Tlic disease makes its appearance sometimes between the claws of the 
foot, often iu the heel, aiid extending up the leg, (vauses extreme lame- 
ness, loss of ilesh and h>as of milk* It often runs through a whole dairy, 
and its appearance^, is becoming every year more common. Mr. Whit- 
man stated that lu) had ibund an efQcient remedy. He makes an oint- 
ment of lard and red x)recii)itatc, one part of the latter to four of the 
former, to bo ap])lied to the affected parts and rubbed in; or in bad 
cases, when the disease is in the heel and uiion the leg, worked in by 
holding a hot iron near the foot. The foot should be cleaned before the 
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jipplicatioii, by ^vashing well witli soap and soft water. One applica- 
\wn if thorouglij will generally effect a cure; btit if all parts are not 
readied by the ointment, a second application Blionld be made in forty- 
eight hours. 

Profits of dairy farms,— Mv. Myers makes the following estimate of 
receipts and expenditures of a dairy farm in Herkimer County : 
Receipts: 45 cowS;, ayeraging 400 pounds of cheese per cow^ 

18^000 pounds, sold at $14 30 i>er 100 pounds $2, 574 

Expenses: Labor and taxes $1^1265 interest on land at $7.5 i>er 
acre, $980 j interest and depreciation on 45 cows at $60 each, 
10 per cent, $270 j keeping team^ $150; repairs to buildings 
and utensils $100 5 incidentals, $50 $2, G7G 

Loss on the bnsine^is - $102 



Mr. Myers says there are many expenses not euumeiiited, while the 
interest and depreciation of stock are too lovr. • The total receipts of a 
dairy farm of 81^ acres and 20 cows arc given as 81,371 32. Expenses, 
making no account of the land, female la.l)or or superinteiidence of 
owner, $1,305 j loss, $34 33, Another dairy of 50 cows: Products, 
$2,800; expenses, tliro\ving out the interest on lurm, family services, 
&c^ $2,544- 

^ Isufalo grass. — ^Mr. Harris Lewis exhibited samples of grass he had 
found in Wisconsin under the preceding name, and vrhich he considered 
the most valuable he had seen for grazing. He foand it growing over an 
area of 90^000 square miles. It grows in tufts, like orchard grass, and 
stock eat it greedily. When cut for hay it Avill give two crops of two 
tons each in a season, the second crop growing and maturing from tlie 
last of June to the 25th August. The plow is fatal to it. It grows iu 
aU soils, stands frost well, and is enduring. Wlien designed for hay it 
should be cut twice. 

Indianmeal f or hutter making ^ — Judge Owen said that hefoundno ground 
feed so good for butter making as Indian meal ; he had made a number of 
experiments in feeding, and the best results were obtained by feeding it 
dry. In this state the animal took it slowly, moistening it witli saliva 
and thoroughly masticating it. In feeding it wet, he thought it passed 
directly to the third stomach, and hence was not properly assimilated. 
He had experimented with a lai'ge cow of the Holderiiess breed, to see 
how much meal could be fed with profit, and found that two quarts twice a 
day was all she would bear. This, in addition to hay, brought down the 
milk in large quantities. By such feed this cow" yielded fourteen pounds 
of butter per week. Her highest product w\as forty-one pounds in fif- 
teen days, besides thirty quarts of milk used in the family. 

PROGEESS OF A:riIEr.IGAN DAIUYING. 

Mr, X. A, Willard, in a review of the progress of American dairying, 
states that Herkimer County^ New York, is the oldest, dairy district in 
America, the first cheese dairy being established there nearly eights^ 
years ago. The American dairy now represents a capital of more than 
$600,000,000. The cheese product of 1867 sold for $25,000,000, and. the 
butter product for more than $100,000,000. In 18G4 the butter product 
of Ifew York alone w£is nearly 85,000,000 pounds, and the cheese 
72,000,000 pounds— the value of the two products being, at a very mod- 
erate estimate, more than $50,000,000. The wheat crop of the State in 



490 



AGEICULTUEAL HEPORT. 



1SC4 was G,O0O,O0O bushels^ oats 19^000^000, lye 2,000,000, barley 3,009,000. 
and corn 17,000,000. The product of the New York dairies, therefore, sokl 
for more than the entire grain crop of the State. The wool-clip that 
year was not quite 1{>,000,000 ])ouuds, which, at$ l per pound, amounted 
to kiS8 than one-fourth that from the dairy. If we add the value of 
the pork made from whey, the calves raised, and the beef and milk sold, 
we itiin hardly ])lace the aiuinal x^roduct from the dairy farms of New 
York below $100,000,000. 

In 1840 the.vahxe of the dairy products of ISTew York — butter, cheese, 
and milk — was estiaiated by tlie United States census at only 6 10,400,000 j 
and in all the States about $34,00{),000. In 1850 the product of butter 
in all the States and Territories was 313,345,300 pounds, and the cheese 
105,535,893 pounds. In IBGO the butter i)roducthad reached 409,681,372 
pounds, and the cheese 103,0(>3,927, The value of these products in 
1800 could not have been less thaji §200.000,000. The cheese product ol 
1807 is estimated at 200,000,000 pounds, lialf of which was made inifew 
York. 

The cheese product of Great Britain in 18G7 is estimated at 170,000,000 
pounds. The amount of Dutch cheese sent to England in 18C6 was 
§0,000,000 pounds. An approximate estimate of the annupd consump- 
tion of cheese in Great Britain is 300,000^000, as follows: Home-make, 
170,000,000 pounds; trom Hollaufl, 80,000,000 pounds; from the United 
States, 50,000,000 pounds. 

Tlie consumption of cheese in the TJiiited States and Canadais estimated 
at about 100,000,000 jioundsper ann.um. This makes 409,000,000 pounds 
for Great Britain and America. Againstthisdemandwehnve 179,000,000 
pounds made in Great Britain, 200,000,000 ])oundsin the United States, 
and 15,00(J,000 pounds in Canada— total, 304,000,000 pounds. Deficiency 
for the snp])ly of the two nations, 75,000,000 pounds. It is stated that 
Franc^.e is com])eting with Ens'land for Dutcli cheese, whicli must decrease 
the imports into Great Britain from that source. On the other hand, Swe- 
den is entering the field as a dairy district, and will hereafter compete 
with the United States in tlie English markets. All these facts seem to 
indicate tliat there is danger of pushing the cheese dairying of America 
beyond ordinary consumptive limits. 

In regard to the quantity of cheese needed abroad, the secretary ot 
the London Board of Trade writes that the Americans should bear in 
mind the fact that Great Britain doubles in population every forty years j 
mid hence the consumptive demand for cheese will increase in that 
proportion. This consideration, with the fact that there is great proba- 
bility of a very important decrease in the manufacture of English cheese 
from year to 3'ear, gives hope that the dairying business may be sus- 
tained in this country if our people continue their efforts to improve 
the quality of both butter and cheese. 

APPLE CULTURE, ITS PKOFITS3 ETC. 

During the discussions at the State Fair, Mr. H. T. Brooks, of Wyo- 
ming County, read a paper advocating the enlarged cultivation of apples 
in the State of New York, as one of the best means of augmenting 
healthy human food, in which he expressed the opinion that by no pro- 
cess can so much nutriment be so cheaply extracted from four square rods 
of ground as by i)hinting an apple tree in the center, and giving it good 
cultivation. In comparing the products of various crops, Mr. Brooks 
stated that General llills, on the Genesee Plats, once raised 47 bushels 



STATE EEPORTS OP AGRICULTURE. 



491 



and 11 pounds of ^heat to the acre on 80 acres j Captain Seott, of Wyo- 
ming Comity, about 1822, raised 500 bushels upon 10 acres; aiid Simon 
McKenzie, of Caledonia, CO bushels to the acre. General Mills is said to 
have raised llo bushels, and John Shelden, of Liviiigi^^ton County, 116 
bushels of slielled corn to the acre. One hundred bushels of oats have 
been ])roduced freciaently, and 400 bushels of potatoes. Paul C. Sprague, 
of Covington, raised at the rate of 700 bushels to the acre. Galons 
have been raised at about the same rate, and carrots may be estimated 
at double that quantity. He estimated, as the largest possible yield, 
eorn at 140 bushels, wheat at GO, potatoes at 700, and carrots at 1.400 
Dushels to the acre. This would give 3.} bushels of corn, 1^ of wheat, 
17^ of potatoes, or 35 of carrots to four rods of ground. Mr. Dodge 
picked (!0 bushels of apples from a tree in Maryland, 12 miles Irom 
Washington. Major Buniphrj^, of Rochester, New York, reports a tree 
that gave 75 bushels at a single picking. Will any one deny that 75 
bushels of apples are equal in nutritive value to 3i bushels of corn, IJ 
of wheat, 17^ of potatoes, or 35 bushels of carrots? Colonel Hannum, 
of Genesee County, picked from one tree in Massachusetts at least 80 
bushels of apples; and a tree in Duxbury, Massachusetts, bore in a single 
season 12U bushels. These are comparisons of extreme products of all 
the crops named. 

Mr, Brooks then compared ordinary yields. Potatoes have been con- 
sidered the cheapest food in general use, but of late years the average 
yield has been less than 100 bushels to the acre. Wheat will not exceed 
15, and corn 35 bushels to the acre. The orchards of western New 
York, taking one year with another, good cultiu?e with bad, will 
average four bushels to the tree, or 100 bushels to the acre. So we have 
over 1^ bushel of apples for one of potatoes, 4| for one of corn, and 
10| for one of wheat. The comparative value is'an open question, but 
the apples in this comparison are greater in nutritive value than either 
the wheat or the potatoes. Corn is nutritious and productive in an emi- 
nent degree, but 4| bushels of apples are about equal to one of corn; 
and, for the purpose of mixing with dry or concentrated food, the apples 
are preferable. For feeding cows or hogs, he would boil or steam two 
bushels of apples to one of meal, and rather than feed meal clear, would 
exehange one bushel of corn for 4^ of apples. In addition to the 160 
bushels of apples per acre, it should be remembered that crops of grass 
and grain are also grown on the land. Apples need the ground ^ the 
whole of it, and all it contains ; but the roots and branches of the trees 
are haggled and mangled, and the soil is exhausted in theproduction of 
other crops. 

In reterence to the actual profits of apple-growing, Mr. Brooks said 
that theu^ orchards, in Ml bearing, yield an average of one barrel of 
marketable fruit to the tree, the yield depending greatly upon the kinds 
of truit, as well as upon the vigor and heaJthfulness of the trem The 
^pitzenburg, Fall Pippin, Yellow Bellflower, Fameuse,and other highly 
esteemed mieties, are now seldom planted, because they yield a light 
product or the iruit is imperfect, while the Roxbury Kusset, Baldwin, 
Greening, Twenty-ounce apple, Tolman's Sweeting, Butch Pippin, &c., 
bear much better. The average price, for the last ten years at Cuyler- 
Tille, on the Genesee Valley canal, has been $3 i>er barrel in the fall, and 
$2 80 in the spring. Forty trees to the acre, yielding one barrel each, 
would give in the fall #80 per acre; if sold in the spring, $112. One 
luan near that place has just sold his crop of seven acres, 2,200 barrels, 
netting $0,000, or nearly'$l,000 per acre. An acre in grass would not 
give more than $12, or in corn or wheat more than $25. Should the 
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yield be recluctHl to oue-lialf ban-el to the tree, applet would titill be lite 
most profitable crop, Mr, Brooks claims, liowever, that tbe yield of 
the orchards cau bo doubled l)y good cultivation. Large yields are 
not uncouimoii: thirty-three busiieliS were picked from a tree in Middle- 
bury; four trees of Greenings, in Le Eoy, yielded 160 bushels; one 
Baldwin tree, in Perry, yielded 42 busliels, which were drawn at one 
load, and sold for $60; the product of two trees, in Middlebury, sold 
for $100; in 1865 the product of 80 trees, gi^owing on three acres in 
Alexander — 1,050 bushels — sold for 81,575; the fruit from 33 trees of 
the JTortheru Spy, in Middlebury, sold for $900; from 50 trees, in Hess 
lioad, ia 1SG5, the owner sold 288 bushels for $405; in 1866, from the 
same trees, 144 bushels were sold for $187 ; and last year 468 bushels, 
were sold for $421. This orchard occupied less tliau two acres, and 
gave an average of six bushels to the tree for the three years. Three 
men in Isewiaue, in 1867, sold 2,700 ban'els of apples. One of these 
men has ten acres in orchard—mostly grafted ten or twelve years ago- 
near the lake shore; soil a gravel, six ieet deep, with clay beneath; 
timber, oak and chestnut; trees i)runed lightly every year; distance 
apart, twenty-se^'on feet; he crops every year with corn, barley, or oats; 
plows five inches deep, and manures every third year with forty loads 
barn-yard manure to the acre. This orchard jielded 300 barrels in 1865, 
selling for $1,620; 360 barrels in 1806, $1,422; 750 barrels in 1867, 
$2,062; average iier acre for the three years 47 barrels, $170 per acre; 
crops light the last three j^ears. Eighty trees in Covington, in 1867, 
yielded $550 worth of fruit, or $190 per acre. This orchard is trimmed 
every year, and plowed and manured every other year. A four-acre 
orchard, at Youngstown, yielded 500 barrels in 1867 — one of the trees, 
a Greening, over litty years old, yielding 26 barrels; Twenty trees, in 
York, produced 163 barrels of marketable apples in 1865, which sold for 
$779 50. A forest, about forty rods distant, incloses this orchard on 
thi^ee sides, north, east, and west. From six acres of orchard, in Beth 
any, Genesee County, there were sold, in 1862, 750 barrels of apples for 
$2,370; in 1863, 540 barrels, for $1,790; in 1864, 600 barrels, for $2,100; 
in 1865,810 barrels, for 64,500; 1866,157 barrels, for $863; 1867, 670 
barrels, $3,000- — paying over |400 per acre during the whole time. This 
is an old orchard ; for ten years after it came into bearing it was allowed 
to take care of itself, and during those years it did no better than ordi- 
nary orchards; a hew course was adopted; it was annually and pru- 
dently trimmed, heavily manured, plowed very shallow, and left for 
another year; then cross-plowed and harrowed, and suftered to lie two 
years without being cropped; the same process was then repeated, with 
the results stated. A neglected and unfruitful orchard, in Kavihon, was 
trimmed, manured, and plowed, when it bore abundantly — the seven 
acres yielding its owner $6,000 in six years. An orchard of 100 old 
trees, that did not jield over 20 barrels, changed hands three years since, 
when it was manured regularly and heavily, pruned annually, and the 
first year it yielded 56 barrels, the second 92 barrels, and last year 130 
barrels. Five years ago a farmer piled his manure in his orchard between 
two large Twenty-ounce Pippin trees, which had borne only every other 
year, and then not over from seven to nine barrels; since the manure 
deposit, they have borne every year from 11 to 21 barrels. 

In reference to varieties, Mr. Brooks says the Eoxbury-Eusset is then* 
best keeping apple, and if properly grown, carefully jjreserv^d, and held 
to the proper time, will yield more money than any other apple. It is 
hardy, and yields abundantly. The Noithern Spy is an abundant bearer, 
but requires a better soil, more pruning and thinning of fruit, and does 
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not yield so many marketable apples. The Baldwin gives more fruit per 
tree fit for market than any other iirominent apple; and at least nine- 
tenths of all the apple trees set in Western New York, during the last 
ten years, have been Baldwins and liussets. Every person who has an 
acre or two of land should have two trees each of the Early Harvest, 
Early Joe, Sweet Bough, Red Astrakhan, Maiden's Blush, Fall Pippin, 
Eambo, Fameuse, Melon, Eed Canada^ Peck's Pleasant, Swaar, Primate, 
Bpitzenburg, and Northern Spy — ^raiso a few ai>i)les for their quality, 
even if the j-ield is light. Plant largely of the Greening, Twenty-ounce, 
Wine Apple, Gravenstein, Peck's Pleasant, Wageuer, Tobnan's Sweet- 
ing, and Dutch Pippin j but the larger shai?o should be the Russet, 
Baldwin, and, .where they do well, the Northern Spy. 

ABORTION IN COWS. 

The report of Dr. J. 0. ])altou, commissioner of. the New York State 
Agricidtural Society for the investigation of abortion in cows, states, 
that the entire number of sub-reports received was 4,259, from the 
States of New York, Massachusetts, Connecticut, Ehoae Island, New 
Jersey, Pennsylvania, Ohio, Michigan, Illinois, and Iowa, including 
1,577 inspectors' reports on farms personally visited. From all the 
States named, cases of abortion among cows have been reported; but 
only in New York and Massachusetts have they been sufficiently numer- 
ous to excite general attention. In Pennsylvania they were found in 
Chester and iu Cumberland County, reaching ten per cent, of all the 
cases of pregnancy reported. In Ohio, Hhnois, Michigan, and Iowa, there 
have been comparatively few cases. In New York information has been re- 
ceived from forty comities, reporting 49,749 cases of preg-nancy, from IVlay 
1,1866, to May l,1867,and2,574abortions—alittle over five per cent. The 
malady is not generally prevalent in an active form, even in New York. 
In ten counties there was not a single abortion among G41 cases of preg- 
nancy. In twenty counties, reporting 19,804 cases of pregnancy, and 
661 abortions, the percentage of abortions for each county varied from 
five to less than one per cent. ; and iu the remaining ten counties, report- 
ing 29,304 pregnancies and 1,913 abortions, the percentage varied from 
above five to ten per cent. There were only five counties in which the 
proportion of abortions was above seven per cent., viz.: Queens, seven 
and a half per cent.; Ohuton, eight per cent.; Orange and Madison, 
nine per cent. ; and Lewis, ten per cent. In Oneida, Otsego, Herkimer, 
Lewis, and St. Lawrence abortions have occurred, m small numbers, as 
far back as 1852. In 1860-'G1 the number showed a marked increase, 
amounting to 251, Avhich has been rapidly increased until in 1866-'67 
the number was 2,214. . , > ^ 

The results obtained by the commission, so far as it has been able to 
extend the investigation, may be summed up as follows: 

1. Abortion exists as a serious malady in some parts ot I^ow York and 
Massachusetts, and in one or two localities in Pennsylvania. It is ven- 
rare, or entirely absent, in Ohio, IHinois, Michigan, and Iowa. 

2 In New York the annual number of abortions among cattle has 
considerably increased since 1860-'G1. At present the number of abor- 
tions for the entire State is about five per cent, of the whole number ol 

cows with calf. , ^- i. 

3. The prevalence of abortion is not proportionate to the lelatnc 
extent of butter and cheese production in the afflicted districts. 

4. It is not more prevalent among good milkers than among ordmary 
milkers. 
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0, It is not more eommou in first pregnancies tliaii in subsequent ones, 
C. It happens most frequently in the sixtli, the seventh, or the eighth 
month of pregnancy, and in the month of December, January, or Feb- 
ruary. 

7/ In all probability it is not due to exposure to cold, or to insufficient 
stabling of any kind. 

8. It is not more prevalent among cows impregnated at the age of 
one year or eighteen months than among those impregnated at a later 
period. 

9. It is more frequent among cows which have been impregnated by 
two or three year old bulls than among those impregnated by yearling 
bulls, 

10. It is not due to inflammation of the uterus, nor to any marked 
change in the generative organs except a stoppage of the circulation 
and an arrest of development. 

11. It is probably uot owing to any defect hi the original form of the 
fcetns. 

12. Aborting cows are more liable to miscarry the following year than 
those which have never been affected. 

13. The early separation of the calf from the cow does not seem to 
have any injurious influence in producing subsequent abortions. 

14. Abortion is a disease which is extremely local in character, and 
confined for the most part to particular farms. 

15. The large majority of farms, even in the aliected districts, are 
free from the disease, while upon a few farms the percentage of abortion 
is high, and the disease destructive in its effects. 

10. Farms affected, and those unaffected, often lie in close proximity, 
with no marked difference in physical situation, or in the treatment 
which the cattle receive, to account for the diflerenco in the prevalence 
of abortion. 

17. It is probable that abortion is, in many instances, imported into 
the affected farm by cows, purchased while with calf, coming Jfrom in- 
fected districts, or even from localities where the disease is not known 
to exist. 

THE HISTORY OF THE PLOW, 

In a very elaborate report on plows and plowing, occupying about 
two hundred and seventy pages of the volume, J- Stanton Gould, the 
chairman of the committee, traces the use of the plow, in agricultural 
operations^ back to a very remote antiquity, and notes in detail the pro- 
gress and improvements in this implement up to the present day. The 
Book of Job, the most ancient writing of the Old Testament^ begins 
with an allusion to the plow, and Mr. Gould gives copies of sculptures 
on ancient monuments which date back fom^ thousand j^ears. It is 
strange, in view of the antiquity and importance of the i>low, that its 
construction should have received so little attention from scientific men, 
and the principles upon which it acts should have been so little observed 
by those who habitually use it. The only special treatise upon it knoT\Ti 
to us is the work of Small, published late in the last century, and even 
that gives very little of its history or its theory, being mainly devoted 
to practical details. 

The report states that there are 423 establishments in the United 
States for the manufecture of plows, harrows, and cultivators, the 
annual products of which reach a total value of $<2,855,24S, and about 
two-thirds of this amount are for plows, in nuiuuer aboitt 185,500, for 
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domeiStic use. The annual export of plows is estimated to reach in value 
$300,000, Tvliich might easily be increased ten-fold. The plowing of 
the land under cultivation in the United States, estimated at 80,000,000 
acres, requires, according' to estimate, the Inbor of 1,000,000 teams, 
either of oxen, mules, or horses, for 80 days in the year; and the average 
value of the labor of the men and teams required for this piiri)ose is 
reckoned at not less than $2 50 per day for each j)low, inahing the aggre- 
gate cost of the plowing, eacli year, to be 8200,000,000. It is shown in 
the rei)ort that there is a difference of power, required to perform the 
same amount of work by different plows, amounting to forty-six i)er 
cent., as shown by careful trials in England ; and to forty-two per cent., 
according to the trials instituted by this society in 1850. It follows from 
this that, if the plow having the lightest draught were brought into 
universal use, to the exclusion of those which require a greater power, 
it would reduce the cost of plowing in the United States forty -two per 
cent. ; or from $200,000,000 to 1110,000,000, leaving $84,000,000 in the 
pockets of the farmers ; or, if the same number of men and teams be 
employed, they would be enabled to increase the cultivated area forty- 
two per cent.* T\ith the same expenditure of power. The annual value 
of the crops produced in the United States is estimated at about $900,- 
000,000, or $1.1 25 per acre. If, by the use of better plows, this amount 
can be increased forty-two per cent., the aggregate increase would be 
$378,000,000. It is notclaimedthatthoprecedingfigurcswouldrepresent 
the actual increase of the annual value of the products of agriculture ; but, 
allowing the reader to make necessary deductions for increased cost of 
cultivation of the increased area for seed, planting, &c., it will be seen 
that the use of the best form of the plow will Inci-ease the aggregate 
profits of agriculture to an extent equal to the annual national internal 
taxation of the United States. 

The report then proceeds to give the history of the plow; the objects 
to be accomplished by plowing ; discusses some of the practical ques- 
tions in connection with plows and plowing; the line of draught in 
plows, and the mechanical condition of the plow; concluding with 
the awards of the judges appointed by the State Agricultural Society 
of Ifew York to examine plows, cultivators, and harrows, at the grand 
trial at Utica, September 10, 1807. 

The report states that Thomas Jefferson, ex-president of the United 
States, was one of the earliest American laborers in the effort to perfect 
and simplify the plow, his first ideas upon the subject being noted in 
his journal of 1788, though it was not until 1703 that he reduced his 
theory to practice. The next American inventor who set himself to 
work to improve the plow was Charles Eewbold, of Burlington county, 
New Jersey, who invented the first cast-iron plovv^ ever niade in America, 
which was patented in June, 1707. After spending upward of $30,000 
ui perfecting and introducing the plow, he abandoned the business m 
despair, the farmers imbibing the notion that the cast-ii'on plows pois- 
oned the laud, injiu-ing its fertility, and promoting the growth of weeds. 
The next plow patented was by John Denv^er,of Maryland, June 12, 
1804. in April, 1807, a patent was granted t o David Peacock, of New 

' '*TflSX)00^ 00 arc savertxipon an cxiieuditnre of $116,000,000, and ciuployea in extend- 
in.^ the area plowfd, such iiicroase of tilled ricreaRO v/ould l)e scveuty-two per cent, 
instead of fortVtwo, and the iucrease of prodiietiou wonld bo iu the siune proportion. 
The loss, calculated upon $>iOO,000,000, would bo forty-two per cent. ; the ^sxm, m the 
event proposed, calculated upon an expenditure of $116,000,000, .vould be ««ve«ty-two 
per cent. But the calculation has seriona fallacy in it, being based upon the assump- 
tion that all OUT plows in use are no better tljan the worst tested samples ot the ISew 
York Exhibition.— Ep. 
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Jersey ; February 2-1, ISOS, to Hezekiali Harris, of Kentucky ; and the 
next to Eicliard B. Clienovreth, of Maryland. Patents were snbse- 
quently issued in tlie fGllowing order: to John Klay, of Maryland, Jau- 
nary 11, 1813; Eoswell Towsleyj of Scipio, New York, January 11, 1812; 
Matthew Patrick, of Few York, January 2, 1813 ; John Seltz, of Penn- 
sylvania, February 8, 1813 ; Horace Pease, of Seipio, New York, August 
28, 1813 J Jethro Wood, of Scipio, New York, July 1, 1814; John Swan, 
of Scipio, New York, July 5, 1814 j J. Mor^fau and J. B. Harris, October 
11,1814; David Peacock, of New Jersey, May 29, 1817; Jethro Wood, 
September 1, 1817; Edwin A. Stevens, New Jersey, 1817; Gideon 
Davis, Maryland, May 20, 1818. After this dcate the inventors of plows 
multiplied so rapidly that only such inventions are named as iu%'olved 
new ideas, or those whieh have been remarkably popular, to wit: 
Zadock Harris, of New York, March 17, 1819; Henry Burden, in 1819; 
the Hingham self-holding plow, of IMassachusetts, about 1823 ; David 
Hitchcock, of New York, July 16, 1823 ; Joel Nourse, of Massachusetts, 
about 1827 ; the McOormick plow; John Means, in 1831 ; David Pronty, 
in 1831; James Jacobs, July 8, 1834; the Peekskill plows, in 1835; 
Daniel Webster, in 183G-''37 ; Samuel Witherow and David Price, Penn- 
sylvania, in 1839 ; Gyrus Alger, of Boston, in 1839 ; F. D. Burrall, of 
New York, in 1843 j Governor Hblbrook, of Vermont, in 1845; Samuel A. 
Knox, of Massachusetts, in 1852; H. M, Piatt, in 1858; Mr. Mead, of 
Connecticut, in 1863 ; Dr, Grant's new ])lough for deep tillage. 

The first idea of the plow was a crooked stick, of which various forms 
were in use. Then came the provision of an iron point to the plow. Up 
to tliis time the crooked sticks used were on the principle of the double 
mold-board; tlioy threw ott' the earth on each side. The next step was 
to hew off one side of the sticlv, so as to throw out the earth only on one 
side, approximating to a ^^iugie mold-board. Then the plow became a 
simj^le wedge, the land side being nearly parallel with the line of the 
plow's motion, tlie other moving the furrow still to the right, but leav- 
ing the furrow standing on edge. Then the wedge w^as gradually twisted 
so as to regularly invert tlie furrow. Jefferson and Small discovered 
the importance of straight lines^ running from the sole to the top of the 
share and mold-board. Colonel Pickering was the first to discover the 
importance of a straight line running from the front to the rear. Jethro 
Wood discovered that all the lines running from front to rear should be 
straight Mr. Knox first discovered a method of laying down all the 
lines of a plow on a plane surface. ' John Mears first discovered the im- 
portance of a center draught, and pointed out the practical means of 
obtaining it by the inclination of the land side inward. Aaron Smith 
was the first to adapt two plow^s to work well together, one of which threw 
two or three inches of the surface into the bottom of the preceding 
furrow, and the other covered it with the low^er earth. Finally, Gov- 
ernor Holbrook has invented a method by which plows of any size may 
be made symmetrical, either convex or concave, in such a way as to 
insure the complete pulverization of the soil. 

MICHIGAN. 

MICHIGAN STATE AGI-BIOULTUEAI. COLLEGE. 

The secretary of the State Board of Agriculture, Sanford Howard, 
reports that this institution has been comparatively prosperous during 
the year, though the accommodations have not been eqmil to the de- 
mands of students lor admission, the limited appropriation affording no 



tiTATE EEPOETS OF AGRICULTURE. 407 

siui^lus iibo\ c tlm curmit cxpenye^; for llic erection of aduitioual build- 
iugs, ^vliile the revciuic of the collej?e from the sale of swamp lands ba.s 
been sufficient only to reliere tlio more pressinj? wants of the institution 
in repairs, slieUer for wtock, gieenhonsc, &c. The products of the fjirm 
were $1,871 1'2; exjiendi hires, 85,090 23; and of the horticultural depart- 
mentj $1,0G7 J2.; expcnd-iturei^^ §1,517 12— the oxce.MS or the latter benij; 
incurred for orchards, liur -series, &e. 

THE 3IICniG-AX HTATE ACailCULTTn? AL J:;ciC.r.i;TY. 

This society is reported to he ii\ a {iourishing condition, aiul aetiuj? in 
harmony with the StateBoard of AgTiculture ancUhc State A ginc^d 
College. The total available lands of the {'^oeiely^ Jniuiar\ 1 , 'l8t)7j wore 
$12,067 37 J rccei])tfe; during' the year, 823,778 9U~total, i'jn^S-lG 3(3; ex- 
penditiuTSj 628,575 50; balanee on hand^ $7,270 <S0, wliich, added to 
value of buildings and iixtnres on fair grouiuls, 8135107 'J4, makes the 
total assets, January 1, 18G8, $20,078 01. The premium list of 1807 
reached $7,467 75, aiul the number of eritries made at the State Fair 
2,166 — the largest since J 859. 

>'UCESS1TY FOll i^irPvOVED CUL'J.'UPvi:, 

The secretary of the society, E, F, Johnstone, urges the im])ortaoce 
of gxeater attention to moans v/Iiieh shall induce inquiry and inveatiga.- 
tion relative to tlie im])rovement of farm lands, and stimulate liigher 
cdtiviition generally, lie says that v/hen the attention of the fanning 
community has been addressed almost entirely to the improvement and 
cultivation of the surface, it has become evident that the improvement 
and amelioration of both surface and subsoil must hereafter become a 
necessary part of the business of the farmer, and the question is sug- 
gested : ^^Is it not the duty of the society to deVise means and ways by 
which it can promote a more thorough and i>erfect system of treatmeiit 
of land than now prevails The premiums oilered on farms have already 
done something in this direction, and the example has been followed 
with remarkable success by some of the county societies. The holding of 
farmers' State conventions is reconun ended as another ineans of awaken- 
ing a more general Interest in the necessity for xm improved system of 
culture. 

PREMIUM FARMS. 

The committee on larms, iu reporting the awards made, remark that, 
up to the i)resent time, the general system of agriculture in Michigiu) 
has been largely gorerncd by the necessity which has conipelled each 
farmer to apply all his abilitiGg to the clearing and aTuelioration of the 
snrface of his land. The greater the surface he eouhl till, the more his 
returns. But the time has come when this system must bo changed, the 
necessity for w hich is indicated by the decreased production of fields 
longest under cultivation. Parms that formerly produced thirty to forty 
bushels of the choicest wheat to the acre now^ seldom yield over twenty 
to twenty-five, and in many cases the quality is interior; and where this 
yield is exceeded, it is upon the nevr and recAitly cleared lands, where 
the soil is yet rich in the elements of fertility with which nature has 
supplied the surface. 

The first premium farm lies in Webster Township, and contains 520 
acres, 305 of which are improved. The soil is generally rieli loam, inter- 
mixed with white clay, known as burr-oak soil. The system of tillage 
32 
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is to mamiro eacli ycarj at tlic rate of forty acres of sod land, and to 
break it up to the depth of eiglit or nine inches. The field is planted 
with corn; next year barley sown, the hoed corii preceding render- 
ing the soil clean, ;ind peenliarly adapting it to this grain. Wheat 
follows the barley. Wheat and barley are drilled in, two bushels to the 
acre; but the drilliug i.s done l^otli ways, the drill being gauged to sow 
a bushel per aero each way, GraBR, barley, and corn are plaatered, but 
it is thought that i)laster injures; vv heat. The yield of wheat was twenty- 
five bushels ])er acre, and never falls below twenty bu.shels; barley 
thirty-flve bnsheLs ])er acre for the ])ast three years. TJie corn grown is 
the eiglit-rowed white ilint. Croj>s average tVo in fifty to seventy-five 
bushels. Wlieat, barley, and wool are the leading money products. 
Total productions $0,304; family support, labor, expenses, *&e., $3,010. 
The product of the farm averages $17 50 per acre of improved land, or 
$0 25 per acre net income. 

The second premium farm lies in the toAvn of Avon, contains 340 acres, 
275 improved; soil medium light sand, with a large tract of bottom-land, 
resting on a somcAvh^it compact gravelly subsoil. The practic^e on this 
farm is to break up to the depth of seven or eight inches; the land is 
seeded to clover, the liianure from the barn having been drawn out as 
fast as made, the amount thus applied being equal to ten loads per acre. 
The field is planted with corn, which yields thirty-live to forty bushels 
per aci*e. The next year either oats or barley is grown, the foriner pre- 
ferred, and yielding thirty Imshels ])er acre. Wheat follows, the stub- 
ble being plowed uiider, and this cro]) yields an average of twelve bush- 
(blB per acre. After wheat the field is seeded to clover, intermixed with 
timothy. This farm has derived much benefit from liberal manuring 
and plowing under heavy croi)s of clover. The wheat crop was increased 
from nine to an average of twelve bushels per acre by plowing under a 
croj) of Hungarian grass just pi evious to the sowing of the wheat in 
the fall. Wheat and co];n are the heaviest money crops. Total products 
$4,069 99, or an average of $14 80 per acre ; exi>enditures, including 
family support, &c., $1,704; 70, leaving a balance of $2,395 29, or a net 
dividend of $S 40 per acre. 

A medal was awarded to a larm of 200 acres, 170 impro^^ed, situated 
in Eichfield. The soil 4f this farm is clayey, with a mixture of gravelly 
loam.- The syKStem of tillage is to plow and cultivate sod ground and 
plant with corn, followed by oats. The field then lies from three to five 
years in grass before it is sunnner-lallowed for wheat- The wheat is then 
seeded, and it is allowed to lie till it is ready to take up for corn. There 
is no regular rotation. This system has been adopted as the best for 
clearing the surface of i\> heavy -timbered farm. During the past year 
there were twenty-four acres in corn, fifteen in oats, seven in spring 
wheat, and tour in winter wheat j theremamder, one hundred and twenty 
acres, was in grass, of which forty-five acres were mowed for hay. Total 
productioni$, including consumption of lumily, $3,373 90, or $19 25 per 
acre; expenses, including support of family, $1,190 85, or $7 per acre. 
Surplus, $2,183 05, or a jiet product of $12 25 per acre- 

The Cominittec on drainage give the the following practical illustra- 
tion of the advantages of tills system of reclaiming lands: The lands 
subjected to ilrainage consisted of twenty-five acres of swales, produc- 
tive of the coarsest vegetation, viz: hog grass, flags, rushes, and other 
worthless rubbish. About eight hundred yards of tile were laid, at an 
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aggregate expense of $480. Tlie grass products of the field the first year 
reached $1,570. Expenses^ 6541 25 ; drainage^ $480— $1 ,031 25 ; leaving 
a net profit the first year of $548 75. Second year, products $1,425; 
xpenses, $550— net profit 8075, These returns are troin land yielding 
nothing before drainage. 

OROHARBS. 

The premimn on aj^ple orcliards was awai'ded to a tliree-acrc orchard 
at Ypsilanti, on the Houth l)ank of the Huron Tii\'erj at an elevation of 
seventy-five to eighty feet above its surface; vsoil, a sandy loam; oak 
openings. In 1S4G one hundred and twenty trees were set, thirty feet 
apart, at right angles, embracing ten Baldwins, ten Spitzenburgs/eight 
Greenings, eight Green ^Tewtown Pippins, six Winter Swaars, eight 
Winter Pearniains, six Fall Pippins, and four each of Golden linsset, 
New York Pippin, Twenty-ounce Pippin, Black GiUi flower and lied 
Gilliflower, Pennock's Eed XVinter, Seek-no-furtliei', and Vandevere; the 
remainder choice summer apples. Two trees were lost the first year, 
and two the second, Avhich v/ere replaced ^vith the Northern Spy. The 
ground was manured in the si)ring of 1846, tv^' enty loads to the acre, and 
a good CTOj) of corn raised. The next year sown to wheat, and seeded 
to dover, remaining in this condition four years, and kept most of the 
time for pasture. In 1851 it was again nranurcd and planted with corn, 
raising a better crop than the previous owe. Next year it was sown with 
wheat and seeded down, in winch condition it reniahied ten years, hay 
being taken off but twice during the time, and kept for pastun^. the 
remainder of the tiujo, being top-dressed with twenty loads of barn-yard 
manure at intervals of three or four years. The trees were large when 
set out, and coinmenced bearing fruit the fourth year, and have steadily 
increased to the present time. The (*okl winter of 1855-'56 killed 
three Baldwins and two Pearmains. In 1858 the following varieties were 
cutoff and grafted: all the summer apples excei)t six, and Pennock's 
Red Winter, Twenty-ounce Pippin^ Black Gilliflower and Red Gilliflower, 
Winter Pearmain, and Vandevere ; and grafts w-ere set of the following; 
Steele's lied Winter, Baldwin, Spitzenburg, Northern Spy, King Appk, 
and Greening, and all did well except those grafted on the Winter Pear- 
main. 

In setting out an orchard^ the owner of the foregoing recommends 
that trees be grown at home, the nearer to the prospective orchard the 
better. Soil and climate are essential elements in growing trees, and a 
similarity in these imi>ortnnt agencies should always exist between the 
place where the young trees were pro]iagated and tliat wkere they are to 
beset in the orchard,' lie thinks top-dressing with barn-yard mannre 
the only reliable course in Itccping up the proper standard of fertility to 
pi'oduce a crop of fruit of good quality, and the less the ground is plowed 
after the trees are matured the better for them. Young fibrous roots 
run i]i every direction, and ap]>roach the surface in search of food, which 
the plov/ destroys. 

TREADWELL^ DEIIIL, A^D «OULE WHEA'l^ 

The causes of the deficiency in the wheat crop of Michigan for -i867 
are stated by thcsecretarT of the Board of Agriculture to have been 
the midge, the Hessian fly^and winter-killing, much tlie greater portion 
bemg chargeable to the first-named insect. The wheat crop of the State 
has been seriously diminished by the ravages of this insect in previous 
years, and it is knowai that some Tarieties of wheat have suffered more 
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^thaii others from iUi attacks. / The Soulc wheat .seeuLS enipeeialiy liable 
*to injury from this cause, aucl it "becomeH a question ^vhetbev Ihe culti- 
vation oj' this variety should be coutinued. The Ti^eadwell aud the 
TMIlI were substituted with advantage the proeoding year, beius: cor*i- 
]knv.t-ive4y littie injured by the midge, antl generally yielded \Ye51. 01' 
tlier^ti two A'arieties, the Treadwell is" represented to be tIh^ more hardy, 
and Ix^tter adai>ted to ground not thoroughly ])repared; while the Deihl 
i.s a soniewlrat whiter grain, andnuderfavorabU*- ch'euinstanees \\ ill yield 
m well aa the former. Several instajices e.re reported wlierfi the Tread- 
vv'cll ^^ileat yielded twenty-five to thirty ])U8hois to the jun/e, being nearly 
exempt from injury by the midge, though. th(.* fciSoule wheat^ grov^'ingin 
close proximity, was nearly iiiiued by that insect, and the opinion is ex- 
pressed that, had the Treadwell and the Deihl \'ariety been sown 
instead of the Soide, the result would have l)eeu inillions ot dollary to 
the advantage of the fcirmer^s oi* Michigan. 

«0UaiIU3[ IN 3IICII10AX. 

At the annual meeting of the Sugar-Grovrers- Ais^ociation, it was gen- 
erally concluded that the Otaheitaii variety is the best for sugar, and the 
Chiuese variety for sirup; that the best method tor the cultivation of 
the plant is snflficiently kuowu to insure a crop ; that the most econom- 
ical and the safest methods of harvesting the canCj andof earing foritwhcu 
harvested, are now so well known that the valuable '])ro])erties of this 
])lant need not suffer deterioration from handling in an inij>roper manner; 
that tlie best and safest treatment of the cane^ and of tlie expressed 
juice when at the mill, does not seem to be definitely settled, the prac- 
tice in this respect being liot generally the same among cultivators and 
manufactm^ers, and more thorough examination is requisite in this direc- 
tion ; that the rapid boinng of the purified juice in shallow pans, afford- 
ing a very fidl exposm'c of the sirup to the atmosphere wliiU*. boiling and 
cooling, promotes speedy granulation under ordinarily skillful manage- 
ment ; that the siru]^, wlieji skillfully treated, will readily granulate and 
lurnish a sugar of hjgh, dry quality, without the introduction of foreign 
sugars ; that the quality of the sugar, as to strength or weakness, is de- 
termined by the skillfulness of the growxT and manufactiuw; and that 
the crop can be grown for su^f ar, and the production be suflicien t in quantity 
to insure abundant profits, if treated according to the best methods 
known. 

The interest in the sorghum crop is represented as having been stead- 
ily on the increase in Michigan, though the season of 18G7 was the most 
unfavorable one known since the introduction of the plant. The yield 
in the State was estimated at 400,000 gallons, or about half the yield of 
the in'eceduig>ear,tlic cane having been harvested in an iu) mature state 
and the yield of sirup of course diminished. The quality of the sirup is 
said to be itn proving annually. 

CHEESE-MAKING- IN I^IICIIIGAN. 

The business of cheese-making by the factory system has rapidly in 
creased within a year or two in this State, and nearly enough was manu- 
factured in 1807 to supply the demand for home consumption, and there 
is promise of a suridus for export in 1808. One factorj;, at Fairfield, re- 
ceived during the season 2, 051, 025 ]>ounds of milk from an average of 
•170 cows, beijig an average of 4,370 pounds of milk to each cow, making 
460 pounds of cured cheese i)er cow, which nets 12 cents per ]}omul, or 
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§55 :!0 vi-v cow. The Miiey T\^avS fed to liogH at the IViCtrny, iU'tri:ig* tlic 
piitrous about $1. ])cr cow. It tak<\s 8.7 poiindH of milk to inako one of 
;;TCOii clio<\se^ aiul 134 ])oun(Ls for ow. ])<niiid of cmvd (']rw^\ The nilo 
is to niako ('}iVA'^*v for pntroiLs at M cout ])or ])oni]<l aiMl flic whoy, or 
(*oiit per ])oui!(l niid fee<l the v; hey to ]>atrons' Loo;-;. 

i^Jdm-mllh cheese, — It is fl:u]ne([ tliat th(^ mo.Kt ])ahitnl)lo clioowc k not 
]3oeesspjfiy t!?.ut, v/hidi isriclu'sr in huttor; tluit Aisioricao cheese i.^ rich or 
in butter th;]ii it need be, mul Www the butter enmsot retiuned in Wu^ 
curds; that llu^ )).rice of i>u(1:er is ^.p-eatly iti <'xci^ss of thiit of <dleeH(^ 
nnd tliat, in eonHequenec\ ^v<^ are imnmdly throAvi]);;* away milliois of 
dollars — a, lt).ss vrhich, it is said. in:iy be reiuedied by tin* (^stablisluuent" 
of butt rr- factories in eoinieetion with clie(sse nuuinfndnr(^ Witli avie^^' 
to tliis ocononiy, a combined OJr^tablislnnent huf^ l>e(Mi stnrted at Ceresco, 
3IiclLjp;aii. Operationy eoinnienced>vith 4r> cows, jjradually iucreased to 
855 aiid tliOTrlioi'.* amount of milk received dnrinjr the HeiKSon ivas 503,238 
pounds; amount of Initter ]nad(% .17,;jl8 pounds; cnrerl cheese, 42^514 
j)Ouiidis. The butter aold ibr a^ little over oO cents por pound, and tin* 
clieese at 14 cents. Tlic quality of tlii8 skim-niilk cheowc is stated by Pro- 
fessor Ked;dc to be as good as the averaj^eof eountry-iiiadeclieesc man- 
ulactured from whole niilk^ aiid eoutiiins thi'cv^ times a» imicli butter as 
does the EngHt^h Kskim-nnlk cheef!;e, and ojdy four per cent, less than the 
•'Double Gloucester/'^ which jnade by adding' the milk and cream of 
the evening' to the fre^li milli: of the morning', Tlie famous Cheddar 
cheese, aLso, contains only per ceiit. more of In.itler than does this 
American skim-milk cheese. 

Causes of had Mvor of A^mn^kym cliec^e.'--My^ Wci^kH, secretary of the 
American Dairy me3i\s Association, in a j^aper read before the annual 
meeting, held at Iltica, giye.s the following'as tb<^ mo.st serious causes 
of the bad flavor of American factory che^^se : 1. Unclean milk. 2. Dis- 
eased milk, ;3. Cows eating objectionable v/eeds, imi)arting bad flavor 
to the milk, and thence to the cheese, 4. Cows being chased by dogs, 
or otherwise overdriven, i^cndering the milk feverish and mmatural. 5. 
Failure to remove natural heat from the milk. 0. Impure annotto, 7. 
Bad rennets. 8. (;ards insuflioiently cooked, which in our warm climate 
will almost in variably lose tlieir sw^eet iiavor. 9. Curds too lightly salted. 
10. Salting curds wliile too w^arm and too dainp. IL Putting curds 
into the hoops and to press before they are properly cooled. 12. Expos- 
ure of cheese to too high a temperature while curing. There a.re other 
things also which induce bad flavoo-, as fonl cows and milking utensils, 
tainted pails and imclean surroundings of tlie factory, all of which have 
their influence, and a most injurious influence it is- 

THE POTATO BUa. 

James Bernard states that he has learned how to manage the potato bug 
[Borypliora decem-Uneata.) Ho observed that in one patch of potatoes sev- 
eral rows were nearly stripped of their leaves, while tlie other rows in 
the same patch were scarcely touched. These rows were of different 
varieties^ and he thinks the insects have ii preference, and will devour 
one varietv before commencing on others. His plan is to plant first such 
varieties as the insects like best, w-hich will attract the ])eetles when com- 
ing from their winter sleep ; and then to plant liis otlier varieties, and, as 
the beetles will not leave tlieir first location while there is anything lett 
to eat, the later-planted kinds will grow out of their vray before bemg 
molested. lllustTating this theory, one patch on Mr, Bernard s farm was 
completely stripped, the foliage and stalks being hterally devoured, whil*: 
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tliosc planted later ^v^ero uiiiiijured. It is probable that any variety 
planted quite early will answer equally wellj as the beetles, when once 
located, are not inclined to remove far, either from sluggishness or de- 
votion to their young, and will continue to devour the stalk down to the 
tubers, eating liolcs into the latter; while another patch, not thirty rods 
distant, may remain untouched* 

BUYING AND CELLING- WOOL. 

At the Michigan State Agricultural Convention, the following rules, 
govermng sales of w^ool, Avere adopted: 1. Sheep should not be allowecl 
access to straw" stacks, especially of barley or bearded wheat. 2, All 
sheep, except perhaps bucks, should be well washed if practicable in a 
running stream, and as early in the sjuing as the weather will permit. 
3. Sheep should be sheared, weather and other circumstances permit- 
ting, within six to ten days after washing. 4. At the time of shearing 
the fleeces should be caret\illy rolled up, without being too tightly pressed, 
wound with light-colored, strong twine, put twice each way round the 
fleece, carefully excluding all dead wool and unwashed tags. 5. Eea- 
sonable deductions should be made on account of unwashed or other- 
wise unmerchantable condition — ^this deduction to be determined, how- 
ever, according to the condition and quality in each case, and not by 
any arbitrary rule of deduction, to be applied indiscriminately to all 
cases. 

IRRIGATION. 

In a lecture upon this subject Professor Coleman gives an account ot 
the practice of irrigation on a tarm at Brattleboro', Y ermont. The farm 
is situated on a high hill, near the summit ot which is a basin compris- 
ing several acres, formerly a boggy swamx), and tlie source of a small 
stream running through the fields below. By making a dam of a lew feet in 
height along the lower edge of the swamp, a reservoir is formed, which 
holds a large quantity of water. From this reservoir water can be taken 
over the greater part of tlie farm, and might be carried over portions ot 
adjoining farms. About seventy acres are irrigated, though the watei 
is not let on the whole tract every year, irrigation being practiced only 
with the grass crop. The water, soon after leaving the reservoir, is 
divided into several main channels, by which it is carried to different 
fields, where it is made to flow in thin sheets over the grass. The water 
is let on in the spring before the snow is gone, the effect of which is to 
melt the snow next the ground, making a space between the snow and 
the grass. The water thaws the ground, and the heat thus imparted 
starts the grass, so that, by the time the fields are bare, they become 
beautifully green. The water is kept running on the grass till abont two 
weeks before haying. It does not run constantly on the same giwnd, 
but as required. As soon as the first crop of grass has been cut, the 
water is flushed over the ground, and the gray stubble is soon hidden 
by a luxiu'iant second growth. Most of the irrigated lands produce one 
and a half to two tons of hay per acre the first cutting, with an after- 
growth of a liaJf to three-quarters of a ton. Water should not be let on 
the meadow very early, if the ground is bare, lest the grass be destroyed 
by freezing. It has been demonstrated here that land may be kept in 
grass permanently by irrigation, with increasing fertility and product- 
iveness. 

In the discuBSiou which followed Professor Coienian^s lootm e, it wa^s 
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said tliat the trampling of sheep did nmch to benefit dover, by consoli- 
dating the land, just as tlie old agriculturists had found their clover best 
on the headlands wliich had been trampled by houses. 

BO:>rE-DI'ST AiSD fciUPEllPI-IOSPHATE UP LIME. 

A committee of the Calhoun County Agricultural Society report upon 
the value of these fertilizers^ recommending them as requisite in restor- 
ing to the soil properties exhausted imder the system of cropping gen- 
erally practiced in the Tv^heat-growing States. An analysis of the grain 
of v>heatj that part of the plant Vi^hich is not again returned to the soil^ 
shows that nearly fil'ty per cent, of the ash constituent is ]>hosphoric 
acid, and this is equally true of nearly all the cereal crops. When it is 
considered that our most fertile soils contain a very small percentage 
of this essential element, and that in many soils there is scarcely a trace, 
its real importance in an agricultural point of view cannot be questioned. 
Under our system of cropping, the mineral elements first exhausted are 
the phosphates, and, while conceding that no special manure can be re- 
garded as a substitute for barn-yard manure, the question arises, can 
the farm be made to sustain its productiveness by the use of manures 
made solely from the products of the farm? Every bushel of grain and 
roots, every poimd of cheese, butter, and wool, every ton of hay and 
straw sold, carries aw^ay a j^ortion of the organic mineral elements of the 
soil; and, if something is not added to supply this deficiency beyond 
the ordinary accumulations of the barn-yard, gradual but certain dete- 
rioration of the soil must necessarily follow. The largely increased yield 
of wheat by the use of clover and plaster on fields partially exhausted by 
tillage, the clover being plowed under as a green crop, has led. some 
to suppose that nothing else is needed to retain or restore the fertility of 
their land. Without doubt there are important benefits derived from 
the use of clover and j)laster as fertilizers ; indeed a soil may have an 
available supply of minerals for a v/heat crop of forty bushels per acre, 
but, if deficient in ammonia, the crop depending solely upon the atmo- 
sphere for its supply, the yield will not exceed eighteen or twenty bush- 
els, mider the most ftivorable circumstances of weather, ammonial ma- 
nures being necessary to increase the yield. Yet, valuable as is the 
clover crop in furnishing this essential organic matter to the cereal crop, 
it adds no mineral matter to the soil. The clover crop and the ordinarj?^ 
accumulations of the barn-yard are not sufficient to restore the mineral 
elements of which the soil is deprived by successive grain crops, and it 
is necessary to resort to other fertilizers to restore this deficiency. 

The phosphates, among the mineral elements, necessarily first disap- 
pearing on a wheat farm, the value of bone-dust and the superphos- 
phates cannot be questioned, the former containing about fifty per cent, 
of phosphoric acid. But it will not do to rely upon this alone, as will 
be apparent wlien the constituents of bone-dust are considered'. One 
hundred pounds of raw bones may be estimated to contain 11 pounds 
water, 45 pounds phosphate of lime, 38 pounds fat and gelatine, of which 
about five pounds are nitrogen j of the phosi)hates about fifty per cent, 
are phosphoric acid. If all the nitrogen is preserved, 100 pounds of 
bones would furnish the amount expended in gi^owing a bushel of wheat j 
an application of 400 pounds per acre would furnish only 20 pounds of 
nitrogen, about one-third the quantity contained in the clover, equaling 
one ton of dry hay. The committee think that, in connection with a 
proper use of clover as an organic fertilizer, the wheat crop may be 
largely and profitably increased on impoverished soils by an application 
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<H*o()';) iA> liK) )u)iuiils oi; bone-dust per aero: OjI Hoils iiol; gn^utly impov 
i'tisliiid ii t>iiic3llcr fjuautiiy will answer. 

It hs fsoivicciuicH tho. fra^c tiiat bono-dnyt; when no otlicr manurey arc 
usecl, tViOs to iuaterially bcueiit tlic Vi-lieat crop to wliicli it is immediately 
applied. Turn l^h attributed chiefly to a deficiency of ammonia j and 
when tlie wiioat cro]>, nndcr 8nc]i circHmmtanceSj is only slightly bene- 
jited, tlio clover sown Tiic Hiicceedi])/^- Hj)rinjrj ATliicli obtains a large pro- 
]>oition 01 itB ammonia througii Hh liroad leaves from tlie atniospliere, 
will bo largely increased by tlio dcccmposini;' pliosphates ai>i)lie<l in tlie 
iallj tlims ac(nimulating anmionia for the sucoeedinj:;' wheat crop. The 
laihire of bone-dust to benefit tlic crop to which it is first applied is 
owing also to its nndecomposed condition. Jii one instance given, 500 
pounds per acre was applied to corn without benefit; tlie second year it 
helped the corn, and the third year after the application tlie yield of wheat 
WRB four buwheJs per acre f^reatei- than the i)roduct of land in the same 
field not so dressed. 

On soils where no phosphates have been applied, an immediate fertih 
i7.er being needed for a vsummer crop, a well-prepared superjjhosphate is 
recommended as j3referable to undecoinposed ])hosphate. The effects of 
a properly-pi^epared superphosphate upon a turnip crop are £i:equently 
almost magical, the crop being increased four or five fold by an applica- 
tion of 400 to 500 poimds per acre. Wlieii used for wheat and clover it 
should be well mixed ^^'itll the surface soil, in a i)aTtially fermented con- 
dition, before the wheat is sown. Ample time will thus be given for a- 
portion of the }>ho.sphates to be deeomi)oscd, Dnd taken ^rp in solution by 
the roots and ])lants, and organized in the grain. After the vrheat cro]) 
has matured, tlie clover sown in the s])riug vnll ]}e still further benefited 
by the. gradual decoiri]>ositioa. A.slies, ])ot]i leached and unlcached, are 
highly valuable as additional fertilizers in furnishing pot^ash and other 
minerals for the cultivated cro])S, in closing their report the committee 
state that, under tlic system of cropping so widely prevalent, the most 
careftd i)reparation and use of all the available bones in Micliigan will 
not replace the phosphates withdrawn from the soil by the frequent re- 
currence of the wheat crop; and that, to increase the productiveness of 
tlieir lands, fermers must lessen the proportion of acres annually devoted 
to wheat, keep more stock, and thus manure more highly from the pro- 
ducts of the farm, and with other valuable fertilizers at command, 

AaEICTJLTURAL SOCIETIES — THEIB OBJECTS AND IJIAjNTAG-EMNT- 

An article upon this subject states that the Highland Society of Scot- 
land — the oldest in Great Britain — was formed in 1780, and that the first 
steps toward such organizations in this country were taken shortly after 
the close of the Revolution. ^^The Pliiladeli3hia Society for the Im- 
provement of Agriculture^^ w^as organized in 1787, numbering among 
its members George Washington, Eobert Morris, Timothy Pickeringj 
and other distinguished men. " The Massachusetts Society for the Pro- 
motion of Agriculture was formed in 1792, with Samuel Adams as 
president. The New York State Society for the Promotion of Agricul- 
ture, Arts, and Manufactures ^^ was organized in 1793, with Chancellor 
Livingston at its head. County societies — Berkshire, Massaclmsetts, 
taking the lead — were formed in several States before the close of the 
last century, but it was not until after the war of 1812 that tbese soci- 
eties became general. Before the establishment of exhibitions, societies 
directed their eftbrts mainly to bringing out papers or essays in response 
to questions propounded, much valuable matter being thus elicited. 
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Koluc SDtioticwS oiiered prommiiis for the iiihijduclioii s[ujciineius ^H" 
bi'eecb of doinetstic aiuiuals^ hnplemciits, Kecdn^ &e.^ Ihon^lifc tobedcsii- 
ablej nudj imUer this otter^ MerbiO; Loicesttas iiiul Ti^xei .slieep, aiKl 
both Shorthorn and Holstein catthi Avcre hitrodiiced into Massachu- 
setts. Premiums were also ottered for experiments. Tho fundamental 
idea in the invStitution of agricultnral f^,oeieties ^v^^s to bettor the condi- 
tion of the fanning: class, by introducing such ini])rovejnentH in l^.nsbaiuh^y 
as wonJd secure the be^st returns for the outlay of labor and capital. Af- 
fording amusement to the i)eople, any ftirther than amusement <Kmld be 
deriTedfrom objects of actual utility, wa.s ?u)t eontem])hit(Ml, and thiB 
is undoubtedly tlic true groundwork tor nuch chs^^ociation.s. 

The means by whicli agricultural societi(*s vAin elfect improNX^ment are 
emnnerated as follows: ] . The lioldinj?; of eyJiUut ions at Avhich premiums 
are given for speeimcms of siiperior merit or exc^eliencc in the ditierent 
departments to which their .supervision iw extended. L\ The bet^towment 
of money for juviking experiments to settle donblfid ^piestions. 3. The 
publication of Bpecial papers or essays, eojuprisiiift' ufsoful information' 
Of these the holding of exhibitions is the most pronnn^ait, but not nece.s- 
Rarily tlie most important^ though many .soeic^ticinual^^e this the sole ob- 
ject. Judgment is required in the offinnug ot' j>r(Muiams, and generally 
tho nmount of proiuixun should be grad united by the utility of the object 
for Which it is offered. It i{^ important to estnbliwh correct wtandard-s by 
which animaLs and things should be judged* The mere use of th(^. word 
best does not express anything as to what couwtitutes (\YcelIence. 

Unusual pi»nii nonce haB of late years been given to the horse^ and, 
under the name of trials of si^eed," some societies have iuade racing 
the principal feature of their exhibitions. The excitement incident to 
these displaj^s is attractive to those vrlio attend for amusement ; but is 
there any real improvement eliected by these premiums '? What im- 
provement do they inake or even intend It Irequently happens that 
the winning horse is one of little value tbi' any pur]>ose of usefulness, 
and the offering of premiums for mere speedy if it has any effect at all, 
tends to the pK>duetion of horses in which tlio more useful prox>erties 
are found only in an inlmor degree. An ac^quaintance with the manner 
in which these trials of speed are got up leads to the conclusion that 
they are chiefly designed as means for making mouthy for hotel-keepers, 
horse-dealers, and gamblers ; and the contests are, in principle, nothing 
more than those instituted by gambling associations, where horses com- 
pete for purses. In view of these facts, are such displays calculated to im- 
prove either the breed of horses or the morals of men I . The true friends 
of agriculture are disgusted and ^^tand aloof, thus depriving tlie societies 
^ of the aid of th<^. most substantial citizens, the class which can alone be 
depended upon for the ]>rosecution of enterimses designed for the public 
good. The horse need not be excluded from these exhibitions ; he is one 
of the most useful of our domestic anim£ils, and his improvement should 
not be overlooked. Several classes of liorses are required, however, the 
most important of which^ in this community, is the faini horse j and tliis 
-ilso is the class most needing improvement/ Kext in importance is the 
roadster. One point of merit in this class is, of course, speed; but the 
iairest mode of testing the quality would be to try each horse by himself 
in a quiet way; for, when put upon the track in competition, the race is 
not always to the swift, the tricks of the, jockies often having more to do 
with the result than the speed of the horses. 

It is said that the people will not attend purely utilitarian exhibi- 
tions, but experience shows that this objection is not valid. The I^few 
York State AgTicultural Society 1ms form the beginning steadi\v refused 
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to tolerato aijy gaml>iijig or cliii)-trap oxi>e<.lieiitf4. It liiis nevor allowed 
trials of speed ou its groinitls, and lias never .sot ai>art aiiy more gToiuid 
for liorseH tlian was required fairly to show tlieir gait ; yet large crowds 
havo always attended the cxliibitions of tliis society. In Gi'eat Britain 
every thing that ha^s not a direct hearing on the improA^ement of agriciih 
tiire is rigidly cxckided from the exhibitions ; yet the people attend in as 
gTeat numhers, in proj)ortion to population^ as they do in this country. 
At tho exhibitions of oui^ Canadian neighbors tliey have no trials of 
speedy and allov/ no private shows upon their grounds ; but their exhibi- 
tions aj'c as well attended as ours. It is unreasonable to su]>pose that 
our people arc naturally so dili'erent from those of other countries that 
they cannot be influenced by similar motives* 

The subject of trotting and racing horses at agricultural exhibitions 
seems at last to be attractiiig considerable attention from persons who 
have the prosperity of agricultural societies at heart, L. Webber, in his 
address before the Saginaw County AgrimltLiral Society, observed that, 

Wliile an agricultural society V conducted as it should be, is productive 
of manifest good;, experience has proved that a society under the name 
and guise of agriculture may, by mismangeraent^ and by its officers 
mistaking or forgetting the objects for vrhicli the society was formed, 
become rather an evil than a blessing to the community .^^ It is appa- 
rent that the fast-horse business is operating injuriously on the inter- 
ests of agricultural societies. The meager display of animals and articles 
in general at exhibitions is attributable to the fact that the public interest 
is absorbed by the racing allowed on these occasions j and it is thought 
by many that, unless this thing is chc^cked, it will ruin the societies. 

The utility of exhibitions depends very much upon the systematic 
transaction of business. There is usually too much hurry and confusion, 
which might be avoid(*d in a great degree by requiring the entries to be 
made in ad^ince. It is adAisabki also that at large shows, at least, the 
awards be made before the crowd is admitted. The offering of premi- 
ums for the settlement of doubtful questions, under i)roper direction, 
may accomplish much good; and it should be a leading object to do 
that which cannot be done by individimls. Accurate experiments are 
always valuable to agriculturists in general, but in most cases cause loss 
to their conductors j hence the iieculiar propriety of encouraging experi- 
ments by premiums. Every zealous farmer is an experimenter, but the 
results of his experiments are seldom known to others. . To prove that 
a doubtful practice is wrong would be as valuable to agriculture as to 
prove it right; but tlie proof may be obtained fifty times by as many 
faa^mers, and still the result be uiiknown to all but the experimenters. 
Premiums for experiments, conducted with care and accuracy, and re- 
peated under differenf circumstances imtil the point in question is clearly 
settled, could not fail greatly to promote the improvement of agriculture. 
The reports and experiments v/ould comiirise useful matter, and, in con- 
nection with special i)tip8rs and essays, woidd be valuable for publica- 
tion by the society. If officers of societies would take this matter seri- 
ously in hand, they niight gTcatly increase the usefulness of their associ 
ations, besides adding largelj^ to the fund of useful information. 

OHIO. 

HErOUT OF THE SECRETAKY. 

John H. lOippart, corresponding secretary of the State Boai'd of 
iAigxieulture, says, in his annual report, that while the past twelve or 
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fifteen years have wituessod a greater revolution in Oliio in tlic introduc- 
tion of mechanical forces into practical agriculture than the most fertile, 
imagination could have conceived at the commencement of the present 
century, there has been no improvement in. the management of soil since 
1850 ; neither the product per acre nor the aggregate yield has been 
increased. Iso crop of wheat since 1850 has >ielded so many bushels as 
the product of that year, and no crop since has equaled the yield per 
acre, while the area in -wheat has been regularly decreasing np to the 
present year. He estunate.<i that the wheat production of the 8tat« for 
the years 180-i-'05-'GG fell at least 3,000,000 bushels below the actual 
home consumption Ibv bread each year alter deducting reserve for seed, 
requiring an importation of tliat amomit annually, instead of exporting 
10,000,000 bushels as in former yearw. 

The acreage in corn almost attained its maximum in 1855, when the 
acreage was 2,205,282 and the yield 87,587,434, against an acreage of 
2,182,789 and a yield of 63,865,102 bushels in 1807. But one yeai-'s crop 
has exceeded that of 1855 ; it was that of 18C0, aggregating 91,588,704 
bushels on an area, of 2,397,(530 acres. 

The secretary remarks that Ohio cannot maintain her position as an 
agricnltnral State, if she fails to produce a sufiicient supply of breadstuffs 
for her own population, and suggests that experiments be instituted with 
the view of obtaining an increased product jier acre, without materially 
increasing the expense of cultivation. 

Horse-hoeiug wheat in the spring has proved bcueiicial in Europe, but 
so long as Americans undertake to gTOAv two crops at once, wheat and 
clover, it is not probable that horse-hoeing -will find much favor j though 
it would be much more remimerative to grow forty bushels per acre by 
horse-hoeiug and grow the clover separate, than to grow fifteen or 
eighteen bushels in connection witli a crop of clover. 

The aggregate acreage under cultivation in 1867 shows an increase of 
only about 75,000 acres over that of 1858. The maximum number was 
reached in 1860, being 7,405,406 ; in 1863 the amount had fallen to 
6,343,494; in 1S67 it had again increased to 0,479,659, but nearly a mil- 
lion of acres less than in 1858, while the population had increased half a 
million. 

Products 0/1867.— Wheat, 15,220,726 bushels; rye, 1,023,520 bushels; 
buckwheat, 590,294 bushels; oats, 18,534,772 bushels; barley, 1,004,226 
bushels ; corn, 63,865,102 bushels ; meadow hay, 1,993,403 tons ; clover 
hay, 286,807 tons ; clover seed, 147,876 bushels ; clover plowed under 
for manure, 26,827 acres; flax, 10,523,876 pounds of fiber, and 726,517 
bushels of seed; potatoes, 5,794,797 bushels; tobacco, 11,689,355 
pounds ; butter, 34,833,604 pounds ; cheese, 19,985,480 poimds ; 8org;hum 
sirup, 1,255,807 gallons; sorghum sugar, 20,094 pounds; maple sirup, 
339,444 gallons; maple sugar, 2,055,881 pounds; grapes, 4,558,707 
pounds; wine, 291,933 gallons; grape-vines planted during the year, 
" 3,483 acres ; whole number of vines in the State, 6,939 acres ; wool, 
24,844,6Q1 pounds; sweet potatoes, 11,365 bushels; apples 9,404,642 
bushels ; peaches, 1,402,849 bushels ; pears, 125,702 bushels ; pasturage, 
4,218,710 acres; number of acres in orchards, 340,925; imcultivated 
lands, 5,838,906 acres; stone-coal mined, 46,703,886 bushels; pig iron 
manufactured, 1,887,584 tons. 

J'amstocfc— Horses, 698,909; cattle, 1,504,558; mules, 25,272 ; sheep, 
7,622,495; hogs, 1,807,594; dogs, 176,807; sheep killed by dogs, 
34,141; injured, 19,416; aggregate amount of injury to sheep by dogs, 
$123,827 54. 
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rnVj >.LU)T8()N CJQXJNTY CAT:rL]:: K.VLi:S. 

Tlio ^tyA;iv;^aU^ inunbi^r oi; ciiUle iiiul othvv stock .sai<l nf tJu^ luoutlily 
•sales ill Aladi-sou Connty (lurinj^* llic y^nv 1807 v,"ij,s 3^71 ;> lunula divided 
ii.s ibllov>'s: Thmf-year-ol<l cattk^ (5:1:3 ; tAvo-yeav-ol<l cattlo^ IjOGi; one- 
year-old cattle, Vhi2; dry aL»tI fat covrs/H);>; ndlcli co^am wml calves, 4G; 
hvo-year-old Ixnlers, 2i ; oiie-ycar old liriior.s, 29; calvi^M, 10; bnllSjo; 
oxen, 8u yokes: >'.lu\^p, li-JO; jaulos, AAcriij^c ^A ciglit^-? and prices for 
Iho year: tlsrce-yciir-oid cattle, l/il^!) jiomuls; price, ;?i71. 40; two-year- 
(dd cattle, !Mj:i jMjuiidn; ]>iic<s -^JS ^yi: one-year-old <^attl<\ oljl poimds; 
price, 82!^ 'H); di yaud fat cow^s, 07li ikuhkIs j ])riee, 74; inilcli cws 
nml calveSj lu-icc, i'^iyj- i'^>; two-yea.r-old heifers, 7:)2 ])onud.s ; pri(x.% 71: 
one-year-old. />eil'ers, .l^tS pouads; ])rice, Jif^l7 Hi); calves, ])rice, c'p'JS 75; 
balls, 1,200 pounds ; pric<*, 10 2'^> ,* t>xo]), 2.70 i i)oiiuds, ])(M yoko; ]Jrice, 
8180 44; s1k:(^1). ])rice^ ^2 (m; imdes. price, t^H^). Total caslt sales, 
|5l()0,r>S2 or aii averai^e <>!' .^sl4,i;)} ])er niojdh. 

Wheat — Elenry ;ii\'er<^ii, Vau AV(:rt (..^.)uidy, raiiscd oii Iwo ncrc>^ ot 
land, 57;i Ivasliels of uheal, al a cost or >^2I 12; sowed ihvi'c Imsliols 
seed. 

Samuel 31jtcjiel], oi* Browa (.\)Uiity5 raic>ed (U) onv^ acre 27 biisUcJfi;31 
pounds, at a eos{ of 81! 2S. ^Vheat sold at >^:> per laiHliel— *S2 70: nel 
profit, $71 \'arif*1y, Tapi)alJimi]ock : U l)n.sl»e1 sown, on tobacco 
i-jjroiind. 

H. T. liiueiiijrK oT Aii!;'i;'dz<* (!ounty, raised in\ sevoi acres 101 bushels 
17 pounds, at a., cost ol ^71 oO. ^Mu'at sold ;it; 62 pev busliol— $382 ; 
net profit, rs;iU> 50, or ^-io oi> j)er acTc. (.'orn stiibblo land, broken 
in Jnne, stirred in Auf:ust, an<l tv.ico Iiarr(>wed and drilled Se])teinber 1, 
putting oiie buslie! of seed to the acre. 

Corn, — XL T. iviuciiart, of Au^ilaiz<^ County, ralL^ed on one aero SI 
bushels (> pouijds oJ' corn, Avortli $04 80; co-st of raising*, 88 j Jiet profit, 
$5G 80. (Irouiid, an old jneadow ncAer before plowed; broken up 
early in s})rini;, so as to free;7c aiter plowing', thcji harrowed well, and 
planted 3;,}tli Aiay, ])loAVod four time«, commencing? as soon as the corn 
was large enough. Another acre yielded 90 bushels of corn. The land 
v^as harroT/etl and I'allod until perfectly mi^liow, furrowed one way and 
drilled, three or four fjrains in the hill, two f(»et apart, nml ]>lowed twice, 
three furrows in a row. 

Eleazer Abbe, of Lorain C^ounty, raised on on<^ a(a'c eii;'hty-niQe and 
two-liffchsi bu.shels of <x>rn. Ground never before idow^edj broken up 
in Slay, thoroughly harrowed and planted Avithout manure, four feet 
apart each wayj cultivated twice and well hoed. 

M. V. Bromi, of Brown County, raised on one acre 77 bushels of corn, 
worth 157 50; ex])en8es, $10 25 j net })rofit, $47 25; soil, a clay loam, 
plowed in April, eight inches; rows four feet apart each way ^ seed, 
small, yellow corn. 

H, K. Gillett, of Lawrence County, raised on one acre 99 bushels 12| 
pounds of corn, on a field which had been under cultivation forty-seven 
years without manure; river bottom; soil one-fifth white oak, sandy-, clay 
loam; balance allinial, with blue clay subsoil; culture, land broken 
about afoot deep, harrowed once, and laid oil' three feet nine inches each 
way; jjlanted with Gillett-s improved corn, worked each way when quite 
young, with cultivator, hoed once, and thinned to two stalks, plowed 
twice, and jnst before the tassel appeared it was worked by running the 
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cultivator acro^ius tlic lurrov/:^ of the iasl plowing, lioldin^^ iij> tho csido o! 
the ioiplemi^iit iicKt to the row, so as to bai^ely .scarity the surface nciir 
tbo corn. 

George ]i^ichoLs, of'Morro^v Comity, ruiycd on one acre 90 biushels, and on 
five other acres 00^ bushels each of corn. The i)ieco wiLS an ohl meadov;, 
plowed and harroTved, rowed oui?> way, nearly four jeefc apart j plowed 
twice in the row one way, and hoed once. The fir^t acre" was a blacl: 
loam; of the other flvCj four were black iouui, and the remaining on'.' 
clay; no manure used. 

Barley, — A. E. Hoffinan^ of Van Wert County, raised on one acre 41 
bushels of barley, worth $41 ; expenset-.^^ $1.1 { net proiit, $'60. hninl 
plowed and harrowed, sown broadcast and harrowed, harvested by hand, 
threshed by luacliine. 

A. r. Eiuchart, of Aughiizc County, raised on lA acr^^ 50 bushel^> uT 
barley. Clover Bod, i)lovred in July, and falknml; grain drilled in. 

Bay, — A. K. Taylor, of Lorain County, cut froai four ac^res of bottom, 
land 14 tons of timothy. The gras8 stood throe feet to four feet higii, 
and very thick. The land was not pastured the preceding fall, whici.» 
llr. T. thinks adds twenty-five per cent, to ii ineadow, especially if befon^ 
a dry summer. 

Potatoes. — ^A. E. Hoffman, of Van Wert County, raised on one-foiu'tU 
of an acre 40^^ bushels of potatoes, valued at $10 50; expenses, $11,50. 
Set i)roiit 8li9. Land pk>wed and harrowed. The potatoes cut 
and dropped in rows ; hoed once, plowed three tinu\s. 

Hiram Le get, of Morga]! County, raised on one-half acre 124 bushels 
of peach-l3low potatoes. Sod ground of sandy character, i)lowed deej) 
in March and planted 1st April; drilled six inches apart; cultivated 
twice with double-shovel plow, and hilled u]) with JTo. 4 plo^y, placing 
the seed deep in the hill. 

8. H. Scott, same county, raised on SS rods 114 bushels v/hite i)each- 
blow potatoes, valued at $ 1 14 ; expenses, $30 40 5 jiet profit, $83 00. Corn 
land, with live loads of manure spread on, and tbenpiowe(l deep; planted 
in drills, plowed three times, and hoed once, 

H. K. Gillett, of Lawrence County, raised on one acre 100 bushels 15;] 
pounds peach-blow potatoes, valued at iBlGO 2o; expenses, inyludinj^' 
interest on land, taxes, &c., $32; net profit, $128 25. Soil, dark clay 
loam, in places quite gravelly. Planted middle of Jane, on heavy blue- 
grass sod recently turned. 

Mr. Gillett divided one ])Otato into 17!) sets, from which, after sprout - 
ing', 07 slips wer(3 takcuj niakinfiC in all 240 hills, froin. which he har- 
vested 10 bushels 48J ])oands, after havings 29 hills robbed by thieves. 
The potato occupied eiglit rods of ,i^'round. . Soil, pond-nuick; crojj 
worked with hoe after brcaku).tv deci) with tlie bij*" phnv. iso niauurt^ 
used. 

Sweet 20otatoes,—\\- illiaui iU^yer, of Brown Comity, raised on junc rods 
23 bushels of Lebanon ycHovr sweet iiotatoes, at a cost of about $0. Soil, 
light loam, without inaimrc; plowed early in the spring, and ro- 
plowed and harrowed middle of May, then thrown up in vidgi^ 3ifcet 
apart, and dressed over with a hoe; the seed potatoes sprouted ni a hot 
bed, and transplanted 20th of May ; plants set in the center ot thr- 
ridges, 18 inches apart, and watered as sot, and afterward i:)1ovs(h1 
twice with double shovel, and hoed twace. 

Soffjhum.—A. E. Iloffinan, of Van Wert County, raised on one-iourti! 
of an acre, Chinese cane, yielding syrup valued at $20 2o, at a cost ol 
$i2 25; neu profit, $8. Land plowed and liarrowed, and plantect lu 
hills about ibur foot apart. 



510 



AGKICULTUEAL BEPOET. 



• BUTTEEj AND CHEESE. 

Mill and butter, — E.Baker's coWj Victoria 11 years old, three- 
fourths Shorthorn^ gave in ten clays, commencing July 9, 610^- pounds of 
milk. "^^Euby/' live years old, three-quarters Shorthorn," gave 423 
X)ounds in same time. Irene,^' eight years old^ seven-eighths Short- 
horn, gave, in ten diiys^ from June 14, 185 pounds of butter. These cows 
were kept on gn^ss during the trial, and for six Vv'ceks previous. 

George B. Nichols, of Lorain County, entered liis Star" cow, eight 
years old, large and Hue, as yielding ool^ pounds of milk in ten days, 
the highest for one day being 50 pounds. 

CJieesG. — The premium cheese in Lorain County was made in May and 
June from 18 cows, two milkings to a ciieese, with no addition of 
cream. After a calfw^as killed, the rennet was taken out, turned and 
examined, turned back, filled with salt, hung up and dried, hi pre- 
I}aring the rennet it was cut up in small i)ieces, put in a stone jar or 
crock, and a gallon of %vater and one quart of salt added to each rennet, 
and to each six rennets tliree lemons and one oujice each of sage, cloves, 
and cinnamon. The cheese was pressed in a connnon self-presser for 
twenty -four hours, and then in a screw-press tlie same length of time, 
then put in a drying-room and turned daily. 

■ According to the list given there were 52 cheese and butter factories 
in the State in 18G7, with an aggregate of 37,050 cows, located as fol- 
lows : Geauga County, 19 factories, 10.350 cows j LakOj four factories^ 
1,600 COWS; Trumbull, three factories, '2,700 cows; Summit, eight fac- 
tories, 5,050 cows J Tortage, vsix factories, 3,800 cows; Cuyahoga, two 
factories, 1,500 cows ; Lorain, four factories^ 2,750 cows ; Huron, two 
factories, 1,200 cows; Ashtabula, one factory, 4;00 cows ^ Medina^ three 
factories, 1,700 cows ; being an average of 712*} cows to each factory. 

S^lALrL FRUITa". 

Charles Van Thorne, of Berlin Heights, raised on 77 rods 100 bushels 
of strawberries, mostly Wilson's Albany. The vines were covered with 
straw, thus i)rotecting them from the severity of the winter. Oue of the 
committee raised on less than four rods over five bushels of Lawton 
blackberries, worth in Cleveland $0 to $8 per bushel, at the rate of more 
than $1,000 per acre. 

Nicholas Ohmer, of Dayton, froip two acres in strawberries, the Wash- 
ington, McAvoy Superior, and Wilson's Albany, realized, during seven 
years, from $150 to $200 per acre above expenses of picking, marketing, 
&c. ; from four acres in Black-cap raspberries he netted from $125 to $150 
per acre annually; and from li^ acre in Lawton blackberries he had 
four good crops in seven years, netting an average of $200 per annum. 
After planting, the strawberries received no further attention than 
weeding ; from the raspberries the old wood was cut away as soon as 
the vines had done bearing, and the new wood cut back, leaving the 
stalk not to exceed three feet in length; the blackberries were several 
times winter killed, and are somewhat tender in that locality ; the only 
cultivation was cutting away the old wood, one good plowing an- 
nually, and keeping dow^n the weeds. His strawberry patch now con- 
tains 'five acres, chiefly Wilson's Albany, some' Jucunda, or Knox, Agri- 
culturist, and Bussell ; the crop of 1867 reached 125 bushels per acre, 
field culture, from which he realised $1,900. He finds currants and 
quinces profitable ; gooseberries, cherries, and peaches unprofitable. 
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i^AiL BLOWINO, HIGH CULTUEEj ETC. 

Fall plmoing for com.— In an ^^Agricultural Survey of Delaware 
Oountyj'^ Thomas C. Jones states^ in reference to corn ]}lantinff5 that 
the best farmers break ni^ clover or clover and timothy sod in the 
fall or winter, and that great benefits result from the practice, The 
soD; on account of the ameliorating influence of the winds and frosts 
of winter, is more mellow and friable^ and consequently more fertile. 
This mellow condition of the soil remains all sumnicr, and may bo rea- 
dily distiDguished from lands broke]i up in the spring. Tlio effect in 
the destruction of worms is equally importnnt. Some years since a 
portion of Mr. eTones's sod for corn was not i)]ow(.m1 until late in the 
spring; the remainder of the field had been ])lovred in the frill. The 
result waS;, that the corn upon the late plowing way nearly all taken 
up by the cut-worms J vdiile that upon the full-plov/ed i )ortionw\as not 
disturbedj the worms stoi>ping at the very row where the latter com- 
menced, 

Plaster for clover. — Of plaster Mr, Jones says that, though used in the 
county to very limited extent, when applied to clover, the result in every 
case has been an extraordinary increa.se in the cro])^'.. In his first ex- 
periment about li bushel per acre was sowed upon the yoinig clover the 
latter part of Ma5^ A strip was left throngli the middle ol" the field v4th- 
out sowing. The diSerenee in the color and qnantity of the clover, at 
the time of mowing, was incredible. The plaster increased the y iel-d at 
least one-third, and the difterence in the aftermath was still more' 
marked, as it was also in the crop of the following year, especially on 
the timothy, upon which it api)eared to have littio eflect the first 
year. He tried i)laster on wheat and corn in the hill, but could discovei 
no material benefit iu either case ; but lor clover he considers it by fai 
the cheapest fertilizer, and thinks every farmer should make a thorough, 
trial of it, his impression being that there arc few soils v/hero it may not 
be applied with advantage. 

Eigh mlture. — In concluding his general observations upon farm op- 
erations, Mr* Jones remarks, that w^hate^'er branch of agriculture a man 
may engage in, whether mainly in tillage crops, or stock, there can be 
no profitable results, unless his land is kept iu good condition. Large 
crops are always profitable ; small crop^s are always grown at a loss. 
The experience of Delaware County iarmers has demonstrated that the 
only practical way to keep their clay lands in good condition is to break 
them up as deep as possible, eight to ten incbes, and in the fall, if practb 
cable, to throw^ the subsoil up, so that the frost can act upon it. This 
will loosen it, as will the stirring w^hich it will get in summer in working 
the corn crop. Then, after carefully saving and applying the barn- 
yard manure, their great dependence must be clover, for the two-fold 
purpose of enriching the land with, its large growth of vegetable matter, 
and of assisting in the important work of loosening it and keeping it 
friable, with its far-reaching net work of roots. Air and moisture must 
penetrate the earth, or crops will not grow. It has been demonstrated 
that plants wnll grow with no other food than air and water, but with- 
out these the best soil will fail to produce vegetation. 

DKAINAGE. 

Under the general ditch laws the commissioners of Wood County 
have granted and laid out 130 drains, averaging ten miles in length • 
and the several townships have granted and laid out an equal number, 
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arcrii^ing t!ii(H' in Jcngdi. During the yuiniucr and fall of 18C7 
rioarly iOO luiloH of coiuity ditclics were madCj at an average cost of 
$1,000 per miks hirI iihout 50 miles of free tiiriiiiiko roads. Oneof tliose 
county ditclics is ;.>l) luiles long, from ciglit to 2i) feet on tlie bottom, and 
{i:om three to nix rc(*t dee]), deepenin^j;' and vvldeniug as it ax>proaeliei- 
the outlet T\k) comity wpeutj in 1807^ about $500,000 for drainage pur- 
poses, and it is cou.siclered a'^good iuvestment. 

An easay ou breediiiA^ eattle and the management of niileh cows, by 
Altred Hadley, urges tke farmer or dairyman to keep good tstock, 
mo^t prudent and profitable. Counting the cost of keeping a eow tho 
whole year at $.'J per month , and estiniatiug the milk at four cents a- 
quart, a cow that cent and averages eiglit quarts a day for 300 day^ 
of the yeay, >vlll exiictly pay first cost and exi)enses; wliilc a <;ow that 
costs $100 and averages ii3 quarts, will pay first coat and expenses and 
$8 overj 8o that if a good cow is wortli 800, a. very good one is worth 
$100, besides the .strong probability that the offspring of the very good 
cow will alwo be su])erior. The writer says that the Shorthorn breed 
varies widely iroui very good to very poor milkers, and that choosing a 
lieifer lor tlic dairy froui thivS stock is always attended witli risk. The 
Devonsliire cowi^ are much nearer uniform. He commenced breeding 
Shorthorns thirty years ago, but for the past ten years has used the 
Devons mostly ; and has never yet milked one that did not give rich 
milk, t:bough there is a variation in the quantity and quality even with 
them. iTlie Shorthorns are not surpassed for growing and fattening, 
when thx*y have an abundance of good ptisture or other good food. He 
once had a pure Shorthorn calf Avhich at seven months -old weighed 700 
pounds, and ho had only about half the milk his dam gave during the 
tirst three months. 

In reference to milking, Mr. Hadlcy says, the pen should.be furnislied 
with troughs for salt or meal, and vath a large movable box to receive 
thedroppings, and the pen bekeptclean- Before milkiug, the cows should 
be brushed with a short-handled broom, and their teats washed with cold 
or warm w^ater, as the weather may indicate. Milk each teat a little as 
a kind of preparation, after which the faster and sooner the milk is taken, 
the more milk the cow will have to give the next timC;, if the milking is 
not performed rashly. Each cow should have the same location and the 
same milker, and the milldng should be i)erlbrmed regularly before sun- 
lise and after sunset, l^either the cow nor her milker should be inter- 
rupted during the process of milking, and the less talk there is in thi> 
pen the more milk the cows will give. The teats should often be gxeased, 
after milking, with some bland odl; opossum is the best. 

DEEP rLOWIN(i-. 

The same writer in another article advocates deep plovring as neces- 
sary, in connection with judicious underdraining and manuring, to stay 
the general deterioration of farm lands, and restore the n^xtural produc- 
tiveness of the soiL He sums ui> the advantages of deep plowing as 
follows: First. It often r>revents growing crops receiving material 
injury, by inducing a more speedy and general diftiKsi on ol' u superabun- 
dance of rain or watc^r, f^ecoTvd. It receive.^i iuul holds in store a much 
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larger anioiiat of i)laiit food, carbonic aciclj ammonia and >vuterj and at. 
the same time admits of a proportionally wider range for tlie roots of 
plants to travel in pursuit of that food, so that when dry weather comes, 
plants growing in a deei)ly pulverized soil will be supplied wdth food, and 
sustained jn tlieir ^igor of growth muph longer than plants in a shallow 
plowed soil. Third. It admits of a much more iree aiul extensive cireu 
latlon of air, and as the subsoil is much cooler than the air, it acts as a 
condenser; and, as the air comes in contact with it, it is decomposed 
niid water is left in the soil, richly laden with carbonic acid and amnjonia. 
There is a bountiful sup])ly of water held in. solution l)y the air in the 
driCvSt weather ; and consequently, if the soil could be kept completelv 
pulverized to a sutlcient depth, a crop of corn could be produced with- 
out rain. 

An article upon this subject, by J. F. Soule, holds (hat the two great 
needs of Indiana are gras.s and drainage— systematie drainage of all 
lauds composed largely of clay, or clay loam, de\'oted to ci^eals or roots, 
even though considerably elevated or inelinoil. Much can be accom- 
])lislied, how^ever, by the systematic growing of tiu^ various grasses, not 
as food for stock alone, but as a means of eni iclnng (lie land and improv- 
ing its mechanical eoiuiiticm; so thai corii, wheai. potatoes, ikv,, shall 
be regularly and certainly n-imunerative in all seasons. Tlte State is 
eminently suitedto the growing of grassi, but it is not best that it should 
become exclusively a gTazing Stato, a diversity of productions being 
requisite to prosperity. Every farmer sliould lia\'e snffieient pastur- 
age to furnish good I'eed i or all his stock; some green crops should 
l)e grown to feedmileh, cow>^ and other stock when pasturi^s become short 
in August, and enough hay slionid be cut to feed in winter the stock 
kept on the place; but no larmer can afford to raise hay for sale. The 
poeeeds of the hay are taken from the land, the la tt<M:' being impover- 
ished fully in pro])ortion to the value abstracted, and no one can profita- 
bly pursue a course of larming ^viiich impoverishes his land. 

Farmers eat) rakse remunerati^^e eroi)s of licarly all kinds (^^^ery year if 
the soil is in the right condition — not only large <*ro])S in favorable 
seasons, but in the w^ettest and the driest and the shortest seasons. This 
condition is found ready made in new land composed largely of vege- 
table mold, not too w^et or springy, and with suHicient sand in the 
soil to permit natural drainage. Sucb soil rvill grci w corn and pota- 
toes well in a w^et or a dry season. Atthe time of writing, Mr. iSoule knew 
of no corn on new land, well supplied with leaf mold, whicli was well 
prepared and w^ell planted , in good season, and well vvorked, but would 
])i-0ve a remunerative crop ; vvhereas the corn on old or poor land, or that 
which was poorly worked on comparatively goixl land, would be hardly 
W(»rth harvesting. New land cannot ahvays be ])a<b lK)\ve^^er; hence the 
roiiuisite condition must be secured otherwise. 

All plants need a certain degree of jnoisture in the soil to secure 
lu'althy and vigorous growth. When the soil is filled with water to that 
(legree that it is called mud, niost plants grow but little, and some die. 
The excess of water prevents the '<\ir and beat from penetrating the soil, 
and tlu^ nectessary chemdical changes to feed the i>lant cannot take place. 
The air also fuinishes nitrogen, ammonia, for the plants. If the 
?ioil ir; too dry plants cannot grow vigorously, as water is essential to the 
Kolution iind preparation of the mineral elements of the soil necessary to 
phmt life, and also furnishes carbon, hydrogen, and oxygen for the 
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plants. Plants can grow only ^vhen fill the ingroclients of their compo- 
sition arc snpplicd at the same time, and in a chemically prepared con- 
dition, so an to 1)0 abfsorbed by the roots. We nuist so manage that the 
soil shall be furnished %vith n certain degree of moisture as well as ati\ 
We need to luive the Koil in that mechanical condition (fineness, or 
coarseness, compactness or looseness,) that the water which falls upon it 
may ])enetrate it, cari'vin*? its richness to the roots of the plants. Tlie 
greater your store-house of water the better ; and the soil should not only 
permit the rain to pcnetnitein abundance, but it should be in condition to 
lift the water up tovrard the surface as the latter becomes dry, both of 
w^ichare i>racticable when t!ie soil is loose and puh'erized- The ill eflects 
of heavy rains may bo a\ oided to a i^reat degree^ by worldnj; the soil to a 
pjreater depth, and still further by creating a ^'egetable mold, by grow- 
ing grasses, so that tlie particles of clay or loam may be held apart, and 
prevented from running together. 

Take a field of clay loam that has been poorly cidtivated luitil the 
vegetable mold has been mostly consumed by the growing crops, it 
will i)roduce little corn, less potatoes, and but a small and uncertain crop 
of wheat. It surely needs enriching, but its niechanical condition needs 
changing as certainly. Stable manure wouhl enrich it and somewhat 
improve its mechanical condition ; straw plowed under would do the 
same, but it is diflicult to plow under- These are not always convenient, 
however, an<l involve considerable labor; but the iield could be seeded 
to some of the grasses, in connection with wheat, rye, or even oats, A 
light dressing of manure should l)o added to invigorate the grass and other 
crop, Ashe.s, leached or imieaclied, scattered on the surface as the crop 
is coming uj), or curly in the spring, would be beneficial. Plaster gen- 
erally produces a marked rcvsult upon any of the grasses, CvSpecially clover. 
Make a good eiibrt to get the grass to grow. Clover enriches the soil 
more than othei* grasses ; aiid, if plowed under when in blossom, the soil 
is greatly enriched by t!ie tops, as the grass is rich in fertilizing qual- 
ties; and the roots make vegetable mold, and aid in improving the 
mechanical condition ot the soil. Clover will not do well on flat and 
springy land, timothy being preferable. Where the land is not too wet 
for clover j and the latter is not to be cut for seed, sow both timothy and 
clover, as the latter is Uable to freeze out. When mixed they succeed 
finely. With this turned under and the field planted with corn the fol- 
lowing spring, the corn comes up vigorous and strong, with healthy color, 
grows rapitUy, and produces strong stalks, and large, well filled ears ; the 
soil does imt become compact and hard after a soaking rain. The corn 
being so much tnore vigorous and the soil looser, the corn is quite safe 
against any ordinary di'ought by having taken deep root. 

The grass has converted the mineral mbstancea of the earth and the 
gases of the air and water into oi^ganic matter, new vegetable mold, 
and furnishes a large supply of food in a condition that is easily incor- 
porated into the growing plants. This mold furnishes not only fertility 
and drainage, and keeps the particles of the soil from running together 
when excessively v. et, but also furnishes a sponge, as it Avere, which 
raises the water ii]> toward tlie surface by capillary attraction in case of 
drought; while it peculiarly fitted to prevent too rapid evaporation of 
the water, and to secure and retain the ammonia from the dew and rain. 
The effect of this vegetable mold is greatly beneficial to the wheat crop, 
giving a vigorous growth, aiul preventing winter-killing by heaving 
out; and tlie potato ei^op receives even, more benefit than corn from the 
decomposing sod and grass. 
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IOWA. 

IIEPORT OP THE SECRETARY. 

CaUhh^The report of Dr. J. M. Shaffer, secretary of the State Agri- 
cultural Society, states that the farmers of Iowa have made slow 
progress m the improvement of cattle, and that the possession of the 
Durham, the Devon, or tlie Aj-rshire breed, is confined to very few per- 
sons, there being great lack of appreciation of the importance of improved 
stock. Total number of cattle of all age.s, OoOjlGOj butter made, 19,102,727 
pounds; cheese, 1,403,804 pounds j cattle sent east, (over the several 
raikoads from w^hich returns were received^) head, being one-fifth 

the receipt at Chicago. 

j^of;*.— Chester White, Magee, Suffolk, Poland, and Berkshire are the 
popular breeds. ]S^umber of hogs in the State, 1,020,089; shii^ped east, 
334,265, (one-fifth Chicago receipts,) not including- Jl, 119,880 pounds 
dressed hogs, 7,3G5,G0C pounds pork, and 3,079,398 pounds lard, shipped 
east and west, the lard making up one-fourth of the Chicago receipts. 

SJieep. — Remarkable fluctuation is noted in sheep raising. Importa- 
tions of sheep in 1803, 70,118; 1804, lot),G19; 1805, 33,110; 1800, 5,t)72; 
1867,4,308, Exports: 1803, 0,289; 1804- 10,585; 1805, 20,755; 1800 
52,580; 1807,30,401. Number of sheep m the State, about 2,000,000; 
wool exported, 2,080,147 pounds; wliole woo! clip, nearly 8,000,000 
pounds-— an increase of more than 2,500,000 pounds over 1800. Loss of 
sheep by dogs in 1864, $120,148; in 1800, $88,207; amount for 1807 not 
ascertained. In tliis connection it is stated that, while a few years ago 
Iowa was entirely dependent ui>on other States and countries lor woolen 
goods, this state of things is now changed to a considerable d(?gree, the 
manufactures of the State reaching $25,000,000 in 1807 against $2,751,805 
in 1802', and $15,957,509 in 1800, a large proportion of which were woolen 
goods. 

Wheat — The crop is stated to have been unparallehHl in <juantity and 
unsurpassed in quality. The exports for the year over six I'ailroads 
named reached 0,539,028 busliels, being one-fourth of the receipts at 
Chicago. The secretary deprec[ites attention to wheat to the exclusion of 
a diversity of crops; and says that, with a good crop under thorough 
cultivation, Iowa alone could raise sufficient wlieat tor the whole coun- 
try, adding: *^I can name ten prairie counties in Iowa with 5,000,000 
acres, which, at ten bushels per acre, would inwluce wlieat enough for 
home consumption, and supply a larger amount of wheat: and llour than 
passed through Chicago in 1807* which lact$juwi:ify our cautious lookout 
tor cheap w-hoat. Diversify agriculture and regard grasses and ani- 
mals, which promise good profits, and leave wlieat-raising to the young 
pioneer on virgin soil, and to farmers in close proximity to railroads." 

Corn— Crop about 70,000,000 bushels; shipments by rail, 1,701,800 
bushels, a large proportion of the crop being consumed at home. 

Oat^ shi]>ped by rail, 017,089 bushels; rye and barley, 021,505 bush* 
els: other grains and seeds, about 0,250,000 pounds. 

mrgkimu — In 1858 the acreage of sorghum vras 5,00t}, ]>roduct 410,770 
gallorm, or 74 gallons per acre; 1802, 37,007 acres, 3,442,390 gallons, or 
06 gallons per acre; 18G4, 21,452 acres, 1,543,004 gallons, or 07 gallons 
per acre; 1800, 25,790 acres, 2,090,557 galh)as, or 81 gallons ])or acre; 
1807, product about 3,000,000 gallons. Ih^oduct of sugar in 1S02 was 
21,409 ])ounds, one to 140 gallons of sirup; in 1804, 8,380 ])ounds, one 
to 172 gallons; 1800, 14,097 pounds, one to 143 gallons. The inodun- 
tions of sugar are rather the results of accidents than of any well-digested 
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system for its coitraction from tlie sirup; but tliese figures shew that 
Hugar really exists in the sirup. One gallon of sirup should fumish 
live pounds of niarlcetable sugai^, and leave half a gallon of excellent 
sirup, a result Avliich would have realized 10,452,785 pounds from the 
crop of 180G, and probably more from that of 1807. Counting the sugar 
at 15 oxmtvS per ])ound, the crop of Iowa alone would amount to $2,250,000. 
The people are not generally aware of the extent of this crop, and do 
not ap])reciate its value; but, in the experience of the past, there an-, 
abundant rcaHons for more enlightened effort to establish the crop as a 
stai)ie vv-CRtern product, as it is no more liable to failure than Indian 
(*orn. 

Coiinti/ mviet 'm. — Forty-five county societies made rei>orts for the year 
Number of members, 11,375; receipts, $25,477; paid out in premimns, 
$18,180; leaving an average of fii<l()2 GO to each society for current 
(*x})enses. 

i:itatG fair. — At the Iburteenth annual State fair there were 1,790 
entries, 402 more than ever before; receipts $9,528; paid in premiums, 
$1,350. 

Eailromh, — In 18G3 there were 57-1 miles of railroad hi the State, 793 
miles in 1805, and 1,152 in 1807. 

Timher. — The secretary states that among the wants of lov^ ii are aa^ti- 
ficial groves of timber, and careful husbandry of the natural forests. 
In 1863 thei^e were in tlie Stat;e 8,300 acres of timber, and 4,780,880 acres 
of inclosed lands, being one of timber to each 200 inclosed land; in 1806, 
45,774 of timber, 8,203,174 inclosed land, one to 170 — an encouraging 
incrensc of timber. To illustrate the importance of more general culti- 
vatioji of limber, it is stated that the railroads of Iowa consume about 
35,00{) cords of wood, and those of the Avhole country, 0,700,000 cords; 
and that for repab\s of existing roads in the State, including bridges, 
ties, &c., the annual expense is not less than $070,000. From the sev- 
eral sources from which figures were attainable, 119,100,307 feet of lum- 
ber and 84,980,058 vshingles and laths were irai)orted for use in the State 
during the year. The secretary affirms that the profit from a five-acre 
grove will bo greater than from any other product, and urges legislative 
encouragement for more general cultivation of forest trees. 

REPORTS OP STA^'DING COIiOIITTEES O:^^ FARM STOCK. 

Cattle. — The standing committee on cattle report a series of sub-reports 
from counties, all indicating limited though increasing attention to im- 
provcjuent of stock. Durhams everywhere rank highest for beef. The 
Adams County cori*espondent, after thirty years' experience in raising 
cattle aaid in dairying, considers the Durhams best for beef, Bevons for 
the j oke, and Ayi'shires tor milk, and adds: ^'In raising cows, feed the 
calf un til a cow, on the food that will make the cow give most milk, and 
yon will have a milker. In raising a steer never let him get poor; change 
I'eed fre<}uciitly ; and, in feeding high, give plenty of salt, as nine-tenths 
of all the diseases of animals are brought on by want of salt. It is just 
as easy to have the steer at four years old weigh 2,000 pounds as 1,'30.0. 
There' will bo from 300 to 500 pounds difference betweeii a common scrub 
and a tall, long, AvidC'Spreud Durham." The reporters for Freuiont and 
Jiisper ])refer the Durhams for beef, and the half-breeds for the yoke and 
milk. Another writer says that Durhams make an earlier growth, an<l 
are more perfect hi form ; and the steers two and a half years old will 
bring more than scrub stock at three and a half years old. Shorthorn 
steers may be got ready for the shambles at two years old, if requireil, 
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weighing i'roni 1,100 to 1,300 i)omias gross, ivhilc amuiMKi sioek will not 
weigli more than 500 to 800 at the saino age, and not hk^ iit for market at 
that A Lee Ooiiiity eorrespondo-nt says the Durhams ai\> best for tlie 
Shambles, and for the yoke a cross between the Devon and Durliam, the 
former adding activity and speed to the latter^ making pretty workin.e 
cattle, easily matched. For milk, if feed is plenty, the Durham; if not,' 
the Devon or AjTshire; or, if short hill-side ])asture is to be the feed, 
an Aldorney. 

Horses,— The report on liorses er^hibits a. Tvant of interest iii thorough- 
bred stock in Iowa, and a general inclination among iarmers to nse the 
nearest and cheapest stallions. James Grant, of Davenport, writes tliat 
aot one in ten of their farmers would breed witli a thorough-bred horse 
at ten dollars if he could get a cheaper horse, though aware that the 
colt of the former will command more money. Blackbird stock and the 
Bashavr-Messenger are held in the highest estimation. With others the 
Morgan stock, ranks first, and lor heavy horses th(^< ConnCuStoga, EeU- 
tbunder, and Printer. The increase in population requires more than 
the natural increase of liorses; hence there is inducement tor horse* 
raisers. 

2Iule$ and jacks. — ^Increased attention is being given to mule-raising^ 
and blooded jacks are beconinig more numerous. ^I'lie value of mules, for 
work, profit, &c., is estimated at from twenty-live to thirty-throe per cent, 
over that of' horses, and a mule three years old is considered as good as u 
horse at four or five. Those having uiares of good blood, speed, and sym- 
metry should breed horses, but from common mares it is morei^roiitable to 
raise mules. One reporter says the proper method of raising colts is to 
feed them all the hay and oats they will eat; teacii them to eat by feed- 
ing with the mare, and they will not mind wejinhig; by this course they 
^^-111 seU out of the pasture at common prices for two-year olds. It is 
stated that mules do not get their full gTowth till in tlieir teens, an<l 
that they sliould not bo. put to their greatest olTovt beibro they are ten 
years old. 

Sivijic. — The report on swine is made xip elnefiy of vStatenu^rits of local 
correspondents, from which it appears that tlie Magec, Ch(».iiter Wliite, 
Siifiblk, Poland, Berkshire, and China, with their crosses, are the most 
popidar and i>rofltable breeds, each findijig preference in certain locali- 
ties. One writer thinks the Mngee the best breed without a. cross, but 
that it is improved by crossing with the Chester White, the i)orlc selling 
tor 26 cents per 100 pounds more than common hogvs; also, that four 
bushels of meal cooked is better tluin five biisliels of corn in the ear; 
that no kind of stock pays better than hogs, if ]>roperly nmnaged; but 
that they should ntiver be wintered, but marketed at irom eight to ten 
months bid. Another writer says that it pays better to raise hogs than 
sheep, but not half so well as to raise cattle or liorses; that it costs 
more to produce $100 worth of hogs than 1 150 v^orth of cattle; that lo 
bushels of corn will produce 100 pounds of pork, worth $4, and 90 
bushels of corn. will produce 1,100 pounds of beef, worth $G0, making 
corn fed to hogs bring 21) cents, and that fed to cattle 73 cents per 
bushel. The statement Irom Monona County names cattle as the most 
profitable stock to raise, liorses next, sheep tliird best, and hogs fourth, 
in Jefferson County the relative ])rofits are estimated as follows: A 
hog of best breed, 320 pounds, costs $11 00 and sells for $10, profit 
$4. 50, or lliirty-nine per cent, on cost; common brec<ls yield no profit; 
to raise and liitten grade Durham steer, four years old, 1,000 pounds, 
costs $59, worth in market $90, profit $37, or sixty-two per cent, on 
cost; a scrul) steer costs $48 80, worth $00, i>rofit $11 2^); or twenty- 
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three per cent on cQ.st; farm liorse, four year.s old, costs $85, ^vorth $125; 
profit 840, or foity-sevo]! i)or cent, on cost; n good roadster costs >SlOOj 
worth ])rolit §10(), or 100 per cent on cost. ' The same correspondent 
de[)recr.te>s the practice of breeding' ho^?;'s in-and-in as a fruitful source of 
disease ; and think^^ that i)roper breeding, feeding-, shelter, and g'oneral 
good troatijifnit of svrinc \voahl do more as a pre,ventivc of hoff cholera, 
than all the drn^K in the Bho])8. To cure hofjfs really taken with thecholera 
he know,':? no remedy, but effort should be turned to preventinff its spread. 
The sick lio'^:^ .<^honId be iinniediately separated frou) well ones, and 
given .some siiupie nHrdicine, .say saltpeter one ])art-, snli)hux two i}arts — 
a hu^gc p])aonful thiee times a week. Hogs tliat die nhould always 
be buried wliere no otlun\s v.vm get at theniy lesit tho, disease be exteiided 
by the eanjiu^se.s being eaten by well hogs, 

iSheep. — The conunittee on sheej) and wool-growing report tliat farmers 
have become greatly discouraged in this branch of husbandry ; that many 
inexjierienced in the businesB liad failed; but that few who realiy under- 
stand it are willing to give it up: and it is believed that, if those who 
are ex}>erienee(l will }3ers(*vere, tliey vrill ultimately receive fair remuner- 
ation lor their lalxu's. One coirespondent etjitimates the cost of winter- 
ing at cSO cents to $1 per head, and thevahie of sheep for mutton at 
$3 50 to $4 per head at home. 

^ Whe/it — Ti)e report mi grain ^ows that of*" spring wheat, preference 
is given to the Chijia Tea, J^^ife, Canada Club or GQfjise, Rio (irande . and 
Itahan; andoi iail varreti^^s; to the ^Uecyjjaija^^ vvhite U niter, Early 
j\Tay, Blue_Sf(*m, \Vhite,(.kmesee, Smooth Wjjjte^chaif, ?STHooT1i UoTO!en - 
clraVf, niid flij)j)alm tljehitter liaviiigbecm'^recently introduced trom 

tlTo De])artn)ent of"'A;^ricuItnRN and ]>romising well. In answer to a 
question iis lo Vv'hethrr whciit a^ renuuierative as a crop of corn 
or the gra.ssos, the .'^ub-reparts are pretty evenly balanced, the num- 
ber ])i'(^j>on<l(*rating against the wlient crop, however, taking a series 
of y<^ar*s. One writer, witli f<mrteeu years' exi>erience in testing the 
comi)arative profits, tlunks either corn or meadow grass more remunera- 
tive than vrhcat. i)riding is gaining lavor generally, though in some 
causes the system has been digcnrded. 

Corn, — Yellow cjcrn and White Dent corn are chiefly grov;n through- 
out the State. The cost of raising is about $5 -oO ])er acre^ taking the 
average of about twenty estimates frou)' diflerent sections. All report it 
a remunerative cro]). Ono, farmer says he has raised ten successive 
crops of corn without deterioration of .vield; and, as a rule, no fertilizers 
are used, though the almost univejsal testimony is that cultiva.tkm 
largely increases the cro])^ frequently doubling the yield. 

liyc, — But little raised; when not distilled, it is used for stock. With 
but one exception it is rei>orted a proiitable crop where tried. 

Oafs. — The common white variety is principally grown, with Black 
Horse rdane, Sid(», Poland, and common black, in less quantity. The 
crop is largely consumed at home^ for which it is considered as profita- 
ble as other smnll grains. Some correspondents say it does not pay as 
a market crop, while others quote the i>rice at 25 to 35 cents^ and report 
it ^'very remunerati^'e.'* 

Bv ekwhea t— Is i)t extensi\'ely giown, and chiefly for home consump- 
tion, hi Jefferso]] it is reported ^'tender and uncertain.^' In most 
counties it does well, and nearly all reports rate it a paying crop; one 
sayS; <^ profitable, but troublesome/' In a few caunties it is cultivated 
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for tlie beos. Tlie Floyd reporter saysr ^^We sow tlic grny buckwheat, 
and nvenige 40 busbeljs to the acre." 

Biwley.--lii many comities little or none giwvn. In the vicinity of 
breweries it is consulered a profital)le, as well as a pretty sure crop: and 
several report very favorably ol it as a crop tor wtock teedhig',])r()nounc- 
iiig it. better than corn and oats for horses and hogs. One re])orter says 
It ptiys to raise it at 70 cents per budieh The H])ring varietie>s are gen- 
erally sown. - 

A cnrrcxspondent justly coinplahis of the confusion of naip.es for cereals 
ami root crops, tlie same wheat having a dozen different names, and 
potatoes as many niore. A neighbor went eighty miles for ji new variety 
of tbe Golden-straw wheat, which wa?^ sown and fomid to be Seotcli 
Fife. Such instances are fiequent 

ibrflf/afm,— The destructive frosts of 18GG, and tlie high i)riee of snnill 
grains, the backward spring, and poor seed in many ca.se^, together with 
the want of market for sur})lus product, and the (expense of good appara- 
tus for manufacturing the sirup, are named aa the causes of the decline 
in tbe cidtivation of this crop. Tbe White and the Eed Ln])]]ee, and the 
Olunese cane ai'C tbe varieties prel'erred. In Louivsa County tlio Red 
liiipbee is considered the best for sirup, and the Vv'bite for sugar. The 
reporter says : " Tlie lied will not make sugar; tbe Wbite, all tbat I have 
made, went to thick mush' sugar imiaediately, souj(^. of it belore it was 
entirely cold." Another says the Chinese is' the- best variety; upland 
produces the finest sirup; bottom land the longest growth of stock. In 
Hiuuboldt the China and the Otaheitan are i)rc{erred5 the former for 
large yield, the latter for granulation : Poor cultivation <h)teriorates 
the quality of the product; fertilizers hasten maturity, increase the 
yields and improve the cpiality of the sirup. There is no lasting 
ijDpediment, unless it be lazines^t, to the profitable raising of sor- 
glnvru. Light sandy soil produces tha best sirup, whib^ a rich soil 
produces a greater <iuantity of a darker quaiity.^^ James Pemble, of 
Louisa County, writes thafr the cane should go to mill fresh ixom th€ 
stalk, and that he commences nuddng as soon as the seed is in the milk* 
lie uses Skinner's mill, with pans of his own contrivance, bis whole 
apparatus costing $125, and nrnkes 125 gallons per day, aiul from 2.500 
to 3,000 gallons the season, selling last season at 00 cents per gallon by 
the barrel, with ready sale>s. It is not tlu)ught pn^litable for each 
farmer to have a miil j one being sufficient for a neiglil)orhood, and is 
thus made profitable. 

EEPOETS OP STANDING C0]^OHTTEEa ON MITJITS. 

Grcipes.-^k large maiority of the suh-reports jironounce the Concord 
firyt on the list, all things considered. Th(^- counties rei)ort in substance 
as follows : _ 

Benton County : Concord, Hartford ProHiic, Clinton, Delaware, and 
Eogers^s Hybrid, No. 4, esteemed most highly; Concord and Clinton, 
mixed before crushing, best for wuu\ Des Moines ( .^ounty: Concord 
for profit; Delaware, ^lona, and Creveling for quabty: Concord and 
Catawba for ^nne: $1,B0() realized from six acres last year. Dubutpie 
County: Concord and Delaware. Fr6mont County: Concord tbe favor- 
ite; Isabella and Catawba do well, Jefferson County : Delaware and 
Concord for table; lona, Isabella, Diana, and Hartford Probiic success^ 
ful; Clinton, splendid wine grape; one vintner made gahons to the 
acre, worth, when sold by the gallon, $700— put up in bottles, >^L100, after 
deducting extra expense and labor. Fairfield County : the reporter raised 



520 



AGRICULTUEAL REPORT 



5,000 pounds pov uci'(s sold at 15 cents per pound, $750 per acre. Jones 
County: Catawba best for wine; Concord, Diana, and Delavrare iQr 
table ; Diana for packing for winter ; Hartford Prolific and Isabella also 
favorites. Loe Comity: Catawba best for wine and table. Harrison 
County: Concord, Diana, Isabella, and lona for table. Homy Comity : 
Concord best; Hartford Prolific and Creveling stand next for liardiness: 
Concord and Clinton tor wine; crop of the county lft,500 pounds; C50 
gidlons of win(>, (fliielly Concord. Humboldt County: (Joncord and 
Clinton. Maliaska County: C-oncord, Delaware, (.'linton^ Elsingburg, 
and Catawba for wine; Conoord and J.)plaware for tal)le; 10,000 \T.nes 
in the county, 5,000 bearing fruit; yield, 32,000 ]>ound8; (*ost of vine- 
yards: preparing' gTound $100 per acre, vines $.150, treliising -vines 
$150, tending four years till first crop $300, $700 before returns ; ontj 
man can tend tliree acres of gTapes as easily as twenty acres of corn; 
tlie three acres will yield $1,200, besides aboiit $1,000 worth of cuttings; 
800 \ines to the acre, which at four years old yield 8,000 p.ouiuLs, at five 
cents per pound, making $400 ])er acre. Marion County: Delaware, 
Concord, Diana, Eogers's Hybrids Kos. 2, 3, 4, 13, 19, and 42, Ferkins, 
and Baldwin. Story County : Concord and Delaware. Taylor County : 
Concord. Union {3ounty : l)elaware and Diana for wine ; lona for table. 
Washington County: Concord; 00,000 vines in county, nearly all Con- 
cord ; eight tons per acre the average crop of"Concords, which will make 
1,200 gallons of wine; the Concord needs no protection; the Clinton 
is a good wine grape; 3,000 gallons of wine made in the c<>unty in 18G7, 
principally Con(s>rd; the Concord has not suffered from mildew or rot; 
all other varieties subject to disease. ConsiderabU.^ injary vras rei>orted 
in various sections frojn sun-scald, mildew, I'ot, lice, beetles, &c. Clin- 
ton and Isabella much injured l>y rot. 

liaspbei'ries, — Purjile Cane, Black (3ap, rhila<ieli)bia, Kiitlaud, and 
Catawissa art*, the only varif^tie-s reported entii^^y successful. Several 
report hnving tried the lied and the YelJovr Antwerp, Fastolf, Kncvitt-s 
Giant, Large Fruited JMonthlyj Brinkle-s Orange, and several other varie- 
ties, but have found them all tender. 

Straicberries. — Vv ilson's Albany, liusselFs Prolific, Triompho de Gaud, 
are mentioned witli favor by the few reporting. Oiir (jorrespoiident says 
llusselPs Prolific is the lavorite, with a few of Wilson's Albany set near 
for fertilizers. Another writes that the best early varieties are Jenny 
Lind, Dosvner's Prolific, McAvoy's Superior, and Wilson's Albany; but 
for shipping, the Agriculturist. 

Cherries. —The Early May or Ei(^hmond is held hi highest esteem, 
maturing early and adapted to all localities, and is of excellent tlavor^ 
and a i>rofttabie tree. Eiglit bushels, from three ten-year-old trees, sold 
for $32. For a late cherry, the English Morello is'a hardy and good 
bearer, 

C^trrants. — The Common Bed, lied Dutch, White Dutch, White Grai^e, 
Gondouin White, Cherry, Yersaiilcs, and Fertile de Pallumi are named as 
successfnlly grown. One reporter says the Common Ee^l and the Gon- 
douin White are the sweetest, and the Eed Dutch and White Grape the 
largest, he has tried. Another, values the Cherry currant for size and 
yield, but thinks the old Eed Dutch, with good ground and thorough 
culture, hard to beat. 

Gooseberries. — Houghton's Seedling and Downing's Seedling appear to 
stand at the head of the list, followed in order by Hickson's Favorite. 
American Seedling, and Chester White. The worms have done much 
injury to the bushes, and mildew lias seriously affected the English 
Yarieties. 
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Apples and peurs,—Ln tlu^ coimty reports to the secretary the follo^v. 
mg varieties are named as successfully tested apples : Ked Astraclian- 
Wine Sap, Sweet June, Oldeiibiirg", Sexton, Lawrence, Pameuse^ 
Tolman's Sweetiajj, Crolden Busset, Summer Poarmain^ Eambo, Maiden^s 
Blush, Bawles's Janet;, White Winter Pearmain, Eomanite/Pennocltj 
Winter Sweet, Pod June, Limber Twig, Jonathan, iSew Yovk Pip)>in, 
Eoman Stem, Ik^d Transcendent Grab, Yoilow Transcendent l^rab, Har- 
ris's Fall Pairtset, Seek-no-furtherj (Jros Pomniier, DomiLiie, Spit^en- 
burg, Smali lionuuiite, Yandevere Pippin, ^Villow Twi^i', Duchess of 
Oldenburg, Sr. Lawrence, Yellow Harvest, Prince's Harvest, Hess, 
Yellow Ingestrie, Yellow Bellflower, Keswick Codling Oole-^^ Quince, 
Early Harvest, Early June, Summer Queen, Snov/ Api)le, Perry Eus- 
set, Saxouj Bed June, Benoni, Boman Stem,\Thite Bellflcwer. Pears: 
Gray Doyenne, Wliito Doyenn(^, Bartlett, PhTnisli Beauty. 

Fruits in Jefferson.— Thevo, are in this county 142,4212 fruit trees, 
595720 of vvdiich are in bearing) and Madison has over 100,000 IVuit treeK. 
planted. Yv\ant of success in apple culture is attril)uted to iiijudicious 
selections, poor cultivation, and the ravages of the borer and (cater- 
pillar. A reporter says the ravages of the latter may be prevented by 
tying a bundle of oat-straw around the tree, with tlie tops down, so that 
when the worms begin to climb, tbey aviII cluster in th(* oats, Avhen the 
sheaf can he removed and l)urned. 

SMALL i^KUlT Cl i/lLTRK. 

Currants, — In a ])ai)x*.r on Sjnall 'Fruits^ -AL Cousins, jr., recoanncnds 
the old Bed Dutch as the ]nost reliable. It has superiors in size and 
deheaeyof taste, but none in its early responsive faithfulness to the 
Imsbandman's care. The \\n\sailles, Wliite Urnpe, White Dutch, Black 
Jfaples, and Yictoria are also highly appro v^ed for their respective ((ual- 
ities. Currants can' be made a i>rotitable crop. Set them tlirce by four 
feet, 4,000 to an acre. One quart to a busli will give 4.{;00 qujuts, whicli 
at five cents per quart (they brought twenty in Chicago last sunnner) 
make $200 per acre. The cuttings and roots will pay ex]>enses. Ko 
danger of glutting the market Tlio cheai)est method of propagation is 
by euttiugs. Layers may be made by bending down and covering tlu' 
new gi'owtlis or shoots, i)y vdiich one year may bo sa^'cd, and strong 
plants secured. 

Cherries. — Of this irnit, he says, only the red or ai.id varieties sue- 
ceed well in the west. He never saw a bearing lligarroiui, Heart, or 
Black cherry tree in the ]>rairies, the tart Kentish varirf ies, the Early 
May, and the 31orelh)s being the only hope. The K<irly JMay }ievei' 
tottdly fails. 

Straicberrics.— 'Or a patch of several acres ncrir Burlington, containing 
forty varieties, Downev'S Prolific, Wilson- s Albany, IVIcAvoy'S Superior, 
and Jennv Lind arc pronounced the best four varieties. llusselPs Pro- 
lific also fruits well- The Wilson enjoy;; the widest reputation, and it 
seldom fails, 

aUEL FOSTER ON PRUIT CT-LTUin:. 

Upon this subject Sue! Poster says that an aero of good, rich land, 
phmted in the spring with Wilson-s Albany, in rows three feet apart and 
one foot in the row^ carefully hoed and cultivated, and cover(xl lightly 
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^vith i^traw in Bo(H^inboi\ aftor the gmmd IVoozom, tlxe slmw rnkod Uwo 
llic iDidtllo of tlio rows in spriuji' lor mnlchiug, ^viU yi'oiliu^o. twouty 
biKslids the i^ecoiKl and the third year, and »^oinotinies one hniulrod to the 
acr<s worth I'roni $3 to $8 ])or busliel. 

Umpcs, — Mr. Foster expresses the o]>injon that jiTiU'e-aTowinp; will he 
overd.one in Iowa; not; by i\H\ I'armm, but by vineyard planter.^; the 
supply of wino will ho greater than the demand * The IVuit will be 
prolitnl)le to raise near larj^e eities, hnt he thinks 200 to 500 niileft trims- 
porlatiou will not i)ay when ]n'ieeH got down to live e(Mits per i>oiind. 
Every farmer, however, sliould have, at least twenty-live vines for honic 
siipi)ly. Plant a Jew IfartConl Prolilie or Cri^velinji' for early fruit, but tlio 
I)rineii)al \-ai'iety should be Coniuml. 

l^hnns ai e inononiu-od not very ])rofitable, tla* trees boiup; aj)t to ]>ligltt 
and di(\ Peai's do be«t on elay soil. 

Vlieyrirs, — The Early liielnnond (or l^arly May) is the only variety of 
any profit in the Iiard wiister eliunite of Iowa/ Fi'uit second rate, bnt 
tree very hardy and productive; a profitable fruit to i)hnit by the acre 
for market, bet tiecvs about for.rteen feet a]>ai't, and let theui bear low 
for eonvenienee in i)iekin.q:. 

The best of all our fruit, and most profitable for the labor 
bt\stow<^d. lie thinks Iowa one of the best trait regions in the Union, 
and names the Yellow IJellllower, Iiawles\s Janet, Kome Cenuty, Wine 
Saj), AVillov/ Twis", Ben Davis, Sweet ]?onianite, Virfiinia Greening, as 
varieties lu^ M'ould reeonnncmd, thonji'li there are others as i^^ood. To 
pnn'ent rabbits j^nawinu', wash t!ic. trees v;ith linu> and tobacco. For 
the canlcer-worni us(» so!\;L»lnnu molasses, thiekened wilh Hour, and nib 
on the tree IVom the bottom one foot hij^h, or burn the worms by sju'eaU- 
in^' a V(M'y b\uht wad of straw under tlie tree; beat and shake the worms 
off; sia-nb tiie ))ark (^ff trees, it- is a hin*l>or lor ins<^ets. AVash with Hoap 
and watei*. 

'nm puopAriATio?^ OK j.:vrjtairi:VE.>;>s. 

In anotlierpap"T]\rr. Foster urp'os all nurserymen of the prairie country 
to eonnn(»nce i)nuiediately and eann^stly the p]'Oi)a<>'a<ion of ever.ffreei:i^j 
and tlnis to (*h(»ap<»n tlu^ir \)v\vo.. Varieties reconHnende<l for timber: 
Norway pine, Meotch pine, White pino; for wind-breakin.c>' screens 
and oi'imnu^ntal IkkIrt's: Norway spruce, hemlock, balsam, and (ir. He 
does not value th.e red <tedar or tin*. v*1nt(^ as hi.H'hly as b<\U)re tryinft^ 
them- It is liot advisable to plant apples among ev(n-gTee3is, as' tlic 
former are likt^ly to run too h'v^h ; but there should be a rov; o!i the 
nortli and w<^sr to break the wunls of both winter and summer; and, 
instead of plant ijis' one row six or eight liM.^t apart, plant two rows twh^e 
the distan<'(\ 

«riOFJNa PRATKIE rA'i.i:T noii^EB. 

Vv\ \V, He<'b(ie, in a ])ai)er upon this J^ubjoct, says that, for common 
ftirm w(nic, and all usual adjacent travel, horses ii(^ed no shoos. God 
iias mad(»- an ama:;^inf>ly li^ht but wonderfully .strong hoof for thchor^o, 
fully ade(piato to all ordiuaryj and, by constant care and use, to many 
extraordinary ne(*essities. Air. Beebee dj'ive,s and works a. span of one 
thousand ])Ound horses that have not had shoes on their fore-feet for live 
years, and ni^.ver on tJieir hhul leet. lie avoidss heavy hmiUn/j!; while ice 
prexails, but drives them then, even up and down hill, as fast as the best of 
shod honses. They were nu\de lanu^ l.>y shoeing', but never since, and their 
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hoofs arc no^v mg\i as liard us iroiu TlKTelbre, keep slices oft^ of 
colts and yoiuio' hors^vs as long a.s ijoftsiblo ; and, ii' tlu^ir feet becoiiK^ 
tender upon frozen j^toudiI, let naturo liave 'a fevr <lnvs to increase licr 
po^T-vof rc ^^j^Ttinicc. Vnr Boeboc idso deprecates the i)raetice of bind- 
ing Aovai iq^oji tlie foreliead, under heavy or clo.se bridle I'ciiiH. thatforc*- 
to]) Vnieii wns evifa-iitly de8if>'ned to i]y loose in the hiveze. 

Causeu 0/ duMisc. — L. Xi. 'Stuwvi. in an artieie iipo^j ho^'s, exjnvx^ses 
the opinion tliai th';^ gxeat eansew of disease aij:u)i]^- this class of animals 
are the vrr.iit oi i)n{n'overiicut in breediniv, l)reedinj>' in-aad-iiu an<l breed- 
ing toD yoans. iniijairlno- the i)liy>5iGal <iaaiities oi" tlie aninnfis and ren- 
UeriiJg tiiein unable to endure the hardships to wlnt^h they are expos(Ml, 
fxoni lack of care and protection. 

Feediwj. — In reference to feedinA' he f-^ay.s: (.ji\'e })i;.r8 plenty to eat 
^liile they are youn^>\ a^s it will pay twenty-tive ])er vomL laoro to feed 
wJl then than at a more advanced aftw Stricl r(:<i;i;harity in (eedinfj is 
recomniended ; ]iOp:« fatteniin^ shoidd hav(^, Just what tliey will eat iind 
MOiuore; be fed three times a day, and be ke]>l vrhere they can ^>et 
clean freali Avater. To nmlce tlie greatest amonnt of pork i\\ a given 
time, obtain the best breeds — i^ich as vrill not break down on a plank 
floor — Iceep their pens clean, and feed ref.>uiar]y three tiaies a day until 
ten months old^ when tliey should weij>'li 400 ])0unds. 

On the 2d of June ]Mr. B. put np three pigs eip:hi we^ks old, and 
fed them until Se})tember IS. At the eiul of tiie wixth week one of the 
three, a sow of a fxood native breed^ had to be removed from the floor, 
Bhowinji.' sif^ns of breaking: do\^'n. At tlie commencement of tlui exj^er- 
iment this pi.i? weifihed 4.) pounds^, mcreased to 80 pounds tFuly 10. The 
other two, ciie.^ter wliito boar and sow, ^vei^ihed 5.3 ponn<ls each at pen- 
ninfT, lie niid 111 jionnd?; respectively at tlie vm\ of the six VvT^eks; and 
at the end of the Hixtcon weeks 258 i)oundwS and 250 pounds r(^s})cctive]y. 
Tlie higbcj=;t weekly increaBC w£)s 21 ])on]HLs, the averagx^ lor the boar 
13^ pounds, and for the pow about 12] iiourud^^. 

In feedinjj 100 hogs Mr, D. has made a saving** oT two lifthn of the grain 
by fjSTindins' it up hito meal and feedinjj it dvy ; and find8 still better results 
by soaring the meal before feedinj^^; ami by i^teaminp; ibod the best re- 
salts are attained, makinji? a saving' of over oiie-half. Tlie opinion is 
also expreswsed that the jnan who feedvS blooded stock gets just about 
double for his gi'ain that the man does who feeds nath e stock. 

REPORT OF TTIE SECRETARY, 

L, i). Morse, corresponding secretary of tl^c Board of iVsricuiture, 
re])orts that the year 1807 was one of general pi'ospcrity to the farmer ^ 
that the immigration to tbe State, esjKMaally during the fall, \vas so 
large as to malce a remunerative home market for lood croi)s in many 
localitiCvS J and that agriculture now presents one of the most ])rotltable 
and (iertain fields open to capital and lal)or. In evidence oi' the general 
prospeiity it is stated that the total value of taxable property in the 
Static in 1S()0 was $205,e^)52,SOG, while in 1807 it reached $-15.1,803,805, 
being an increase of thirtv-tive percent., while the number of polls taxed 
in 1807 faUi^ nearly 12,000 short of the number in 1800. This increased 
valuation is mainly attributable to an improved condition of agricLdture. 
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AfanujUctiircs, — Tin* i*a]n(l }>To\vth of the iiianuriictiinjij:.' in(iir<^s(i isuiNu 
remarked npoiu and tlw <'iilh\st eiicoiiraseiuenf to its further develo]>- 
meiit m'ixvd as of vital importance to the fcitate, the trn(^ policy beiajOf to 
brini>- the i)rodu(*ei' and the consnmcr as neaily together a« possible ; 
and to this end tlie suyiiestion is made, that thc^ State exeni])t capital 
inv<\^;-o(l in niaTUifartarinj;' establishments from taxation for a period ol* 
ten years. 

Wool-groici^uf. — The seeretary chiinas uneipialed ad\ aiitayw for wool- 
j^irowino' in .Missonri, and assumes that wool can be <»rown at less than 
one-half the (H>st for \N hieh it is produced in >;e\v linf^Uind. .Not lefc>s 
than r>0,000 sneejy were driven into the Btato during' the latter half ul' 
the year, irom Iowa, Illinois, Indiana, Ohio, Wiseonsin, and even Ver- 
]nont. As in other shecv^vn-rowinsi* flistriets, a do;j;- In w is demanded for 
the ]>rot(H'titm of tloeks. 

Ciatenif^. — The seen^tary quotes the jn^otraeted droniiht- of tlie slim- 
mer as a ]>ra(»tieal ariinment in favor of cisterns foi' rain water, to uisim* 
a sni)ply for almost an.y emorj^'eney. I'\)r household use one eistern al 
least should be deep <mon^'h to keep the water eool in summer, not less 
than sixteen (e(^t (lee[), but twenty iM is better. Sueli a. cistern should 
be walled up with brick or stom^ laid hi eejnent nua tai", to exclude the 
surface drainage or other tilth which passes throuj>']i the soil into wells. 
The cistern for laniily use slumhl be ])rovided w ith a. illter, for which 
purpose a {jood m(4liod is to dijL»' a small cisto'u adjoinini^* tlu* hii'ft'o one, 
about fiV4* I'iH^t wi<le by livo feet <hH»p, connected ab<mt a toot above thtf 
bottom witli th(^ hirjj^e' taie by a pipe, and fdled two-thirds lall of snncl 
and y'rav<'L Into (his th(^ water J'roin the roof is ilist*hai\^M.M"l, and iUters 
lliroUKl^ iido l\w det^p cistern. Saudi cisterns may lie nnide in chiy soils 
by e<Maentinfv on ttu^ oAvih. i\auls may bo constructed in most h)calj- 
ties, whi(*h Vv ill (^nitain an abniHlance of wat<M' for stock. 

Foirsf l}Tt\s\—Vo}j:\\'An\ i)ost(M*i(y af^ainst tl»e excessive drcn:];.:hts which 
must follow (lie d(^nudin.u* of tin*-' cotmtry of linduu-, fanners arc uryxnl 
to save, as far Jis ])ossib]e, all youn^' trees, nnd to bei>'in in earnest tlie 
planting' of fruit txvo^, nudcin,!;' it a point to plant sonu^ (^very S]a 111^'. In 
a few years they will p'ow to a siiie to be of important se]^>'ice. Shelter 
belts aloui;' tln^.'sides of farnis are useful in a imiirio country;, and an* 
soon api)reciated by farm stock as shelter from cliilHuft' winds audrahis, 
amelioratinjx the sev(»rity of winters and the dnm^'ht of suuiuhts. TIk* 
folio win^^ i.^ ffive?! as the avera;<(e growth in twelves years of some of tlie 
leadin^j desirabh? varieties of forest trees: Vvhito maple, one foot in 
diamt^ter and ;{() leel; hi^'h ; ash-leaf iiiaple, one foot diameter, 20 fee{ 
hiirh; white willow, li foot; diameter, 40 feet lii.di ; yellow v. illow U 
foot <liamc*l(»iN feet. hi{j;'h ; Lombaj'dy i)oplar, 10 inches iji diameter, 40 
feet higli ; bbu^ asli and whitoash, 10 inc^has diameter, 25 feet hi^h j bhick 
w^alnut, vrhitc walnut, elm, aiidcliestnnt about the same j hickory, eight 
iiHthes in diamet(T, 25 fcc^t hi<>h. J0v(T<4T(>eus make an average yxowtli 
of 20 inches in height annually, and many nuikemore. 

<a{APi: crj.Ti nii ix mlsh(>uui. 

An article on i^ra])e culture in Missouri, by l'rof^^ssor Swallow^ ^,hows 
that the State possesses many species of juitive p'apew^ ami the vines 
are so abundant and larg-e as' to foi-m a conspicuous i)art of cv(u\y co])S(» 
and thicket throughout thc^. State ; and that both scientilic examinations 
and expc^rience. prove that the vine can be cultivated withentirv^ success 
in favorable localiti<\s in all parts of the State. 

The vineyards of BooncviHc yi(4ded last year about 0^000 <>allons of 
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v^^ine, ^'ortli i> 12,000 ; five acrCwS gave; a dear ]>rolit of $2,000, and a vine- 
yard of tlirce acrer. yielded 1,550 gallons of "^vine. The vintage of Her- 
inaiia was about 100,000 gallons irom less tlian 200 acres, \vdiich, at 
$1 per gallon, give.s a profit of $400 per acre. One small vineyard at 




tion, $50 to $60 per aero ; ten per cent, on first cost, $20 to 630 ])er acre : 
total expense foj' each year, to 890 per acre; so tbat an income oi 



$100 per acre will pay interest on iirat cost and (expense of cultivation. 
The writer suppowevS the vineyards of the Stat<\ hnw >'it^Jded an averafjre 
of at least 2o0 gallons per acre since 1849, whicl), at $1 00 ])er gallon, 
would give an annual income of $400, and a net i)roiit of 8309 per acre. 
One vintner of Hermann is said to have made over 400 gallons per acre 
for the last ten yearns and an annnal profit of more than $500 per acre. 

Millions of acres of land slopes and ridges in central au.d iji southera 
Missouri, now considered worthless, are in fact tlit^ most valnable lands 
in the State, for grape culture; and it is stated that 5,(KW,000 acres 
might be selected iii tlie most desirable locations, aad de\'oted to vine- 
yards without encroaching upon the lands jnost desirables for otlier 
branches of ngTicultnre, and that these 5,000,000 acrCvS in the highlairds 
of santhern Missouri present rare iudncements to the viue-<bjess(u\ 

wiNP. dh^thicth of IMISHOI'UI. 

Ill an aiticlc on the wiuti districts of Missouri, J. VaucU3\'e Phillips 
ranks the lands in St. Louis County as tUint and foiulh rate A\ino land^s, 
since they lack Iho proper oxides of iron io grow grapes to any grc^t 
extent- Washington, in Franklin County, ^nil Hennaiin, in Gasconade 
County, are similafly designated; it beinji^^ remarked that vdien the 
vines arc first planted, say. for six or eight t^ears, the fruit will be. com- 
p^atively perfect, the cUstributiou of clementH through the clay has 
been sufficient for the temporary sn]^port of the \ ine ; but, as soon {is 
these arc exhausted, the leaves will be attacked l)y bliglit, and the beiTv 
by mildew and r<^t. On the dividing ridge between the Maramec and 
Bourleuse, from St, Clair to Knob View, maybe found choice lands for 
planting vines. Thit district around Potosi, Missouri, is rei)rese]ited as 
])ecidiarly i\ivorable for vine-growing. The writer states that there 
are 2,000,000 at^rcs oi' nuiural vine lauds on the northern slope of the 
great watershed, dividing the waters of the rivers that tlo^s^ north to 
the Missouri, and the rivvvi^ tliat tlow^ south to the Arkansas. This 
dividing ridge l)eing' laiown on the maps as the Ozark Momitains, 
extending west from the Iron Mountauis, The belt of the true vine 
lauds commences at about 400 feet altitude, and extends up to 800 feet, 
as demonstrated bv the growth of w^ild grapes ; and it will bo noticed 
tliat the landy jilanted in Bt. Louis County, and at Hermann, and other 
points in the counties of Frankliu, Washiugton, and Jefferson, except 
<it Massey^s, St. Clair, are below 40O feet. From all information gained 
in the author^s survey of this region the lands that contain all the ele- 
luents necessarv to grow vines permanently, and are of the proper alti- 
tuile, are in the iron'lields of Franklin, Cra%\^brd, and Dent. Next, the 
lands in the lead iields in Washington, St. Francois, Wt. GenevieNX-, mid 
Madison ; the sloping u])lauds along the sides of limestone ndges, where 
deep red (days arc i\)uud, being the best; and the next in St, Louis, 
Jefitoson, Franklin, PerrVj and Cape Girardeau, Avhere the lands have 
^ho greatest altitmUs and the clay over the rock is red, and contains a 
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good >^ui>i)ly of thv oxide of iron. The first-iiained Lmd«, whoji pro])- 
eiiy cultivated, mW prodiKre 500 gallons of Oatawbn per n<iro tUo 
fourtji yvuv from ]>l;nitiiii>', iiKTeaaiug aiiuually. 

PICAOII CULTURE. 

^V. 0. ria^if^,, ill aa essay on ])cncbos, 8iiyy that froai his e.xi>crience 
and obisL»rvalion the viiriety with the fewest objcotioiiB is the Old Mixon. 
FmssloTio ; ainl lljal for a list of tour market varicticB which will nearly 
eo>'(*r (ho .sea.son. and n/^aiawt wliich. tVw objoetioas can b{^ urj?cd, he 
iiauK'sTi'otirs ICiuiy, hw^i^ Early York^ GUI .Mixon l4W.stono, and Wmoek 
Freestone, lie also statics tliat in Ihiit latitude licuch ordiards should 
be j)lanted on the lii;.vhcss( eiuinen<reis or vidgei<, botli on aeeount of the 
IrostH in cold weatherj aiid good veuiilation in warm ; that tlio iLjronnd 
should be idovrc^d tUn^p i(u* iHNiehe?^ and all other fruiu^ and tliat the be«t 
di.stauco is twt^aiy leet apart, unless .speeial pruning is resorted to, la 
reference to ])runing, lie say.s tiial Hoinctliing like jwrauiidal pruning k 
best for the i)ene]i txee ; thai; in hi.s wai ai eliniiUe it is not necessary to 
leave a hollow Innul U> adarit t he sun, iind that lie finds trcefs with leatlery 
standing up to (heir v^'ork l.x^tter, lasting longer without splitting down, 
and I'n^er Irimi dif>eaf.^e both of tree and fruit. For marketing pcaehcs, 
boxes arc*, objected to, i'or the reaaon that the corners bruise the pi^iclves, 
and a re! urn (o baskt*(s is r(u:oinniend<*d. A basket tliat is highly ap- 
prove<l is nnuli^ nim*b liki^ a lirlun, with tliree hoo])s. ii van be iSliiivped 
l>y railwe^v wiUnxU daauige, holds ouc^-third ol'a bushel, and is intended 
lo b(^ relnn^cd Iwo or (hj*<-e tina\^. Th(^ sid(\s are tnlip tr(*o v^'ood, Ihe 
eovcrsnud Ivottoins pine. U is nuule up{ai a uinne, furnie<] by setting 
three dif^ksol uon n|)on a spindle. Tlie inner and the (uiter hoops arc set 
in the toj), and a. lath set in plaee, aud this euulinned all round, f:i5ome- 
tim(\s tile sltiv(.'s are uuuh^ with holen to let in air, as well as by the ' 
ypuees betwet^i the stav(\s. These baskets paek bettor, particularly 
when the ])eaehes are large, than the u«iud boxe?>, It was stated that a 
member of the soeietyliad set out lOyOOOpeaeh ti-ees in ( lalhoun County, 
uiteuding to ean all (be fj^uit. 

FLAX AND ItEMP. 

A. Gleiuens, in a-n article^, on flax aud henij), states that subseijuent 
to 1800 the high prices paid for Hax-^eed induced a large increase of 
tliis croj) in ()hi(), and it.s general extension in other western States, 
while the demand for tlax-tow duruig the war led to an ineroaBe in the 
number of lJax4-ov/ mills in iJie West, Jn Ohio, Jndiana. Michigan, 
Illinois, Wiaeon.sin, and JoAva, there are al>out ninety, fully one-half 
being in Oiiio ; their aggregati^ capacity is given as 8,000 tons of tow 
annually, but L^,r)00 tons iirtj uanietl as the higliest iigures reached ut any 
time, yinec tlic war the importation of jute from India has driven west- 
ern flax tow from the market, and this foreign competition would have- 
been fatal to tlie western Jhix lint business but for the sale ot tow to sup- 
ply the small local factories, and to a flbn I material for mixing with hemp 
ill the ropr* and bagging factories of Louisville and tit. Louis. The culti- 
vation of flax foi' seed only, or mainly, lias bcieu greatly extended, how- 
ever, now amounting to not less thaii 2,500,000 bushels, giving 02,000,000 
l)Ounds of liber lor the last year, of which less than ii,OilO,0(K) pounds 
have been saved and prepared for use, the remainder having been burned 
in the straw, or otherwise wasted, all for the v/ant of a reliable juarket, 
destroyed l)y rninoas foreign competition. The h6mi> crop, which once 
amounted to ;J0,000 tons in Missouri and Kentucky, has lallen to 7,500 
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tons, tliougb tint crop could be returned to its foviwv luaxiumin by 
proper eiscouragemeiit. 

In 1805 the iniportatiou of jute and of its nianufoctured prodiictt^ 
reached 91,549,8<)U pounds. This included 0,875,215 guunv bags aiul 
11,(541,200 ])ounds of minianuftictured jute. Most of llietio products aw 
consumed in the Avestern States, where flax and hemp wouUl be far 
more generally produced, and their manufacture into a better auwWty of 
• the needed fabrics would bo established, but for the competition of thi^ 
flimsy India fiber, wliich is grown where less than ten ce?its a dav paid 
ibr labor. The opinion is expressed that tariff duties of two cents pei^ 
pouTul on any form of the unmanulactured fibers of inii>orted Jute, htrui]), 
and flax, with three cents per pound on jute butts, and tour cents on the 
coarse fabrics of these fibers, Avould effectually build ujj» th(\se western 
industries. 

Few cultivated plants tind a wider congeniality of soil and climate 
than flax J and, with generous culture, it would flourish from the Gulf to 
the lied liiver of the North on clay lands and Scindy loams, uplands and 
alluvial bottoms, timber lands and prairies- The s])ecial conditions of 
soil requisite nre good depth, good heart, well drained by nature ()r art, 
good tilth, and free from weeds. The oxceptions to this are lands of 
deep sandy or gravelly subsoil, in which flax will suffer in (h-y seasons, 
ami in mucky or new hinds, which hold an excess of vegetable mold, or 
are deficient in silicious matter, in which titc flax, from ]'ank growth and 
deficient strength of stem, will be liable to fall and lodge bdbre nuitur- 
ing. Hemp culture i^equires a rich, kindly soil, in good heart, free of 
weeds, and capable of enduring extremes of wet an(l also dry seasons, 
to find which the subsoil must be examined as Avell as the surface, as 
iinllions of acres of fertile corn lands'in the western States have surface 
soils entirely suited to hemp culture, but, from tlie retentive nature of 
their clayey subsoils, hemp cannot be successfully cultivated year by 
year, without thorough under-draining, ravorable soils arc tbund in 
great perfection on the allu\4al bottoms of the Mississipni and the Mis- 
souri Ui\'er, and some of tlieir branches. If the ground is rich, does not 
hold water standitig on the surface after heavy rains, and in drought 
does not bake and crack, but has moist earth within two or three inches 
of the surface, it possesses the subsoil for hemp culture. 

BROOM COHN. 

In a brief chapter on bi'ooin (iorn it is stated that of the four or five 
hundred tons of broom corn used in St. Louis, only about lorty tons are 
gTown in Missouri, though it is claimed that the home product is su])e- 
riortothat brought ii'om [llinois. The bottom lands of Misscmri arc 
suited to its growth, and the waiter urges a larger cultivation of the 
cro]>. Ijand tliat will produce a rapid and tall growth of Indian corn 
will grow goiid broom corn. As a general thing a growth oi' head of 
from twelve to eigliteen^inches is the inost i)rofltable croj) Jbr manufae- 
turers ; yet for ''hurl,'' or those brooms nuule from the brush, without 
using ally of the stalk under the wire, which are the most desirable 
brooius, a aTOWth of tw^enty to twenty -four inches is necessary. Ais 
average crop is about one-fourth of a ton i^er acre, worch about 8150 i)er 
ton. The s(Hh1 is almost equal to oats for all kinds of stock. The seeds 
iiverngo fortv bushels to the acre, worth $30; total praduct of the acre, 
$07 50; amrthe labor involved will not exceed that required for an acre 
of Indian corn. The demand is, of course, limited, and the price of the 
brush will depend on supply and demand. 
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r.[TEi:r nrsBANDiiY in MJSf^^oriiL 

g. P. Tlr.anlmar., ii^ an articlcMiiKHi tliiy subject, claiiDS that sheep \ms- 
bnu<h\v vrili bo iowwd iuoi<> protitablo than in tho eastern Stata^, for the 
reasons: 1. 1'lu\^nvalor rh(U)])nc?^^vS of j\Iissoun hmds. 2. Tlieir RToatcr 
fertility. «-'). The Ics.s amoimt of labor nccoi^sary to pi^oduce an equal 
quanlit y of \a inter feed. 4. The p'eator niihlness of the cUmate, ronder- 
h\^s ^vinlor f(M.'d iKHiosnary. 5. The j^Tcat extent of ^M^auge" o]>eii to 
the nso of tiw UbM^onvi ^voofgrower for i)asture. Amonjj the incidental 
advantajr^'s f)f wnol-'^iwving is inentioned the small cost of getting' to 
anarket, jus (wn horses will ^valk otf as (*ayily Avith a thousand dollars' 
\vo}*th ol* Avool as Avith ( wenty dollars worth of eorn, the same difference 
hohiing,:ui-ood whou sln]>]>ed byi^ail. Sheo}> are rceomniended for shrub- 
bing out '' and el<»aring uj) rongh, bushy Jaiuls; as, by l*ee<ling on tlieui 
in wiiiier. thoy will kill ald<»rs, ha^^el bnsh<^s, small wild erab-trees, blaek 
berry bush(\s, &c. In a. tinjber pasture they also cause the blue gra.sy 
jo s]>rea(l nineli laster than other stock. .Prairie graw^s^ too, m quite 
easily killcMl owi by elos(» ])nstaring vrith slieei), which is frequently 
quite an adv^mtage when one has part of )iis farm lying <mt," and 
which lie would like to l)reak as <*hea]>ly as powible before ieiieing in. 

If n (Useussing ( he general management of sh(M*j), the writer re(*ommnnds 
lagging the w liole tiock l»etbrc turning out on the range in the spring; 
and also at th<^ same tinu^ the cutting of all long hoofs. In a llock of 
1,000 or luoro it is better to h<n*d the breeding ewes by t h cancel ves,j>ar- 
tieulariy il' eompelltHl to raise lambs on tise range. It is better, if pofi^si- 
ble, not 1<) Ibhl shee]), ))ut to giv(^ thiMu a liel<l of considerable size in 
which fo eho(>;^t* tlieir pln<u> lo lie. li' iand)s are to be raise<l on the 
range, il will tiot do, in nny pjii't Of Missouri, to Imve them, come in 
until th(^ worsU i-oUl sfri'ins are ])ast, and ther(^ is a- good bite of grass. 
Doukiiig an<] east rating shouhl be done before tbo lambt^i arc four weeks 
old ' AVho)i hc^rdied (»n th(^ j)rairies, eai'ly w'<*.aning m preferable; ^ay, 
wean A])ril ]ejnl)s irom the 10th to the loth of August, The best 
method of washing, the easiest, and ehea|)est, and the cleanest, is by 
swimming (hem thrt^e times across a running stream, with an hour's 
interval between the swims. One swimming soaks the wool, and the 
second and thiixl clean out the Hlth. WJien so situated as not to be able 
to w'a.sh l)y swim u) in g, the writer prefers to shear without wasliing. In 
Missouri^ s!HU^p should be washed from the H)th of May to tlie Lst of 
rfune, and slnviring (tommenee in six to tvrelvo days thereafter. 

The American Merino aiul the Cotswold are designated, reHj)ectively, 
i\H the hi'Mi j*e])resentativ(ss of line-wooled and mutton shoe]). Buebs 
ought to be kept by themselves tjie year rouml, excejjt when serring 
ev/es, vrln'cl) jHM'iod sliouUl iiotx^xeeed iive v/eekH. Lambs, (U'en though 
on good grass, sin)uhM)0 fed much sooner in the ffdl than oldshee]>; and 
th<*. kilter must )>v. fed as soon as it; is ibtin<l they are not <lolng well 
without fee<Ung. Lambs juust he wintered by themselves; njul, when 
practicable, y<^ariiugs also, 

ejiAiJUi: LA]N:Dh!. 

A writer, s]M*aking iii reference to wluit prairie landh; can do, claims that 
]>rairje, In^olcen iu tinu*, and Bown in the tall with wheat, is sure to yield 
a cro]) wliieli ^\'ill i>ay f<n" plowing, fencing, and the cost of the land the 
first year, JSupiiosirri farnu^.r paj h for forty aCTes, $320, call the fencing 
^S^ilJOj labor dUUO, with 8G() more for extras, the whole costing $900. 
Bni)pose ho gc^ts tvvfmty luLShels of wheat to the acre, equal to eight huii- 
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dred bushels^ worth, say $1 50 per busliel, equal to $1,200^ being $300 
more tlian cost of land, fencing, labor^ &c. The land will not only pay 
for itself the first year^ but will also increase in cash value for years to 
come. 

THE riiOaKE»SS OV 2IISvS0UEI AND ILLINOIS CONTEASTED. 

The same writer states that, in 1820, Missouri had a larger population 
tlian Illinois by 10,000, while now the latter has double the number 
of the former. In 1850 Missouri had $137,247,707 real valuation; lUi^ 
nois $150,205,000. In ISOO Illinois had increased her valuation 475 per 
cent. ; Missouri gahied only 265 per cent. In 18G0 Illinois had 13,251,473 
acres of imin^oved lands, and Missouri 0,246,871 ; the cash value of 
farms in the former ^vas $432,531,072 ; in the latter $230,632,126; while 
the value of farming implements in Missouri was about $10,000,000 less 
than in Illinois ; all of which the writer attributes to the difference of 
institutions, freedom and slavery, during the forty years included in 
the record, since Illinois has no advantage for which Missouri has not 
some comi)ensation. Since the State i)ronounced for freedom, not less 
than 150,000 emigrants have poured in, and the tide is increasing, 

my. MINERALS OP iini^souiii, 

111 an address upon the minerals of Missomu, it is estiinated that the 
coal fields of the State extend over 20,880 square miles, with an average 
thickness of five feet of workable coal, making an aggregate store of 
over 134,000,000 of tons. The iron mines not only, contain ores in unex- 
ampled quantities, but their ores are even more remarkable for quality 
than abundance; the resources arc simply inexhaustible, sufficient to 
supply the whole Union for generations. There are now seveii furnaces in 
the State, smelting iron ores with charcoal, and a beginning has been 
made in smelting with mineral coal, with entire success. Lead is found 
in greater or less quantity throughout the metalliferous regions of the 
State; and it is asserted that in no imrt of the world is there so large 
an area of lead-bearing rocks, so uniformly disi>osed, so regular, so 
readily identitied, or on so grand a scale. Copper is also believed to 
exist in quantity, but as yet has not been developed to any great extent. 
Tin, cobalt, nickel, zinc, &c., exist in limited quantities. 
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ThisDepartnunit roc<^iitly ciitomhipoii ;i system ofexcluiri^x^ with for. 
eiftii {^overnnientw, socJctios, and iiidiN idanlH. I5rief a« hns been the 
period jsirico this system wns iiiaus^iiraled, it luusbec^i nttoiided ^vithtlle 
most ft'ratiryinft' results. CoiTcspoiuUMiai has hcvn had with the ))rmci- 
pul asrii'idUiral suyfieries and iicadoinios oi' Kuro]>o, societies of natural 
iiistory, hoititniltnral aotrit^tics, ])id>]ie libraries, and indivi(hiaLs well 
known for their adainuu^nts iii agricultural .science. Tlie system bus 
thus i\iv met with the approval of all that i>ractical and sagaciioui^ class 
of men wlio are tlu^ reim\si»nliitives of ibreij^'u agricultural intorestfij to 
whom it has been presented. 

Already tht*. in<.Tease ol" tlio libviuy of theDepartincnt by this means:i 
has been considerable. Valuable hook^ and i)eriodicals, liJnjjlish, Gcr- 
man, Fren(*li, Spanish, Kalian, Danish, and Swedish, have been added, in 
exohan,j;'e for ou]- own publications. Contributions to the mus^enm have 
also been received. .Many societies have otfered to ex<'haugo vines, 
plants, and seeds, of various descriptions. 

It is the design of t lu^, (Jomniissione!' to extend tliis system of exclumg'c 
to embiaci*, ii' possil)le, all civili/cd countries, expecting;' to receive in 
return Cor tlie aKrieuUnral )vorks of the Department, and valuable speci- 
mens or Anu ; i(*.:\n j^rowth and iiroduction, contributions ot i]iterest and 
value. The adva.ntaj^vs el' studi a syst<*ni cannot l)e overestimated, add- 
ing,, as It does, to oar ov;ii expcjience the practical and tlieoretical 
knoAvledf^c of other coiuitries. U is within the scope of this desifi'^i to 
exchange specinsens of nuneridof.vy, boliiny,entoniok)<:»'y, hoxHicuUurej&c., 
with the eoniident. ex])ect:ation ot enricliiug and adding? to the practical 
value of the museum ol' the De])artiuent. 

A few relerences to the manner in w^hieli the .system of e>:clumge liajs 
been .received are presented: 

In a <H)nununication from the central directors of the ugronomical 
HOcieticK or tlK^. {^-rand duchy of Posen, dated September 14, 18G8, 
ackuowled/AinA' tlw receipt of books afid seeds liwn. this Department, for 
wdu(:h a suitable exchange Avas returned, the directoi's express earnestly 
a desire 'Mo (jontiuue for the future and to enhance the cUwStom bo hap- > 
pily commenc(*d of (jonuaunicatinf^ to each other the fiaiits of labor upon 
a comnum ti(*Jd.'' 

Alexander Ihudrnn, se(tretary of the Scottish Meteorological Society, 
in ackno\vle<l;^'in;4' the receipt of iv^iwi-ts of tliis Department, and commu- 
nicatinpf an ofier oi' a vset of the ^^TrauKactions" of his society, says, in 
relation to a syst(\m ol' t^xchaufje: am mueli gratified to see the 
axjtivity with which you have taken up and work at this important prac- 
tical i)roblenj/' 

Janu^s l*iaishei', president of the Met:eorolof?ical Society at Blackheath, 
Eiift'land, thus writes ; lu addition to the ofticiaJ letter sent, acknowl- 
edyini^' the ivceij^t ol'the books Avith which you have kindly favored the 
IMcteorolo^^ical Society, I am desirous of carrying out the wishes of the 
council of threc^ by m(*ntiouin<i' how much the interesting;' serieH of your 
Department publications is appreciated, Not only are there many valu- 
able papers ou general scicucoj but there is also much meteorological 
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information. Ay preisident of tiio {society, i beg to mid tlic cxpiv^s.sioii oi 
oiy own satisfaction, ^^nd tlie gTcat iDteroafc witli ^yhU:]l l witness tbe 
intercommunication winch you lutve kindly tsiisigeHt^Hl, juul with ^^A]kh 
tlie Meteorological Society most gladly co-operate." 

Tlie following m an extract from a letter (Uited Melboiirjie, yej>teml)er 
1, 18G8, from George E. Latham^ Ujuted Btat<ss coiA.sul, to tlso Oomnna- 
iiioner of Agriculture: 

^'l may here remark that an exchange of publications with the Agri- 
cultural Depai-tmeiit of the Uniied Statcis wiil be ajjprociatcd by none 
more highly than by the scientilic agricultiuists ol* thi« colony. . The 
annual reports of j^our Department are rcgardcti by thrin the most 
valuable agricultural publications in the world.'' 

The followtiig is an extract I'rom a letter of M. Jules Joubcrt, tsecrc- 
tary of the Agricultural Society of New Soiitli Walcfcr;, datiHl November 
0, 1868: 

One of the most useful works we have liad j >laced before m 5 and with- 
out any exception the most valuable to our coloinstt^j for ^ili matter.^ con- 
nected with agTiculture, it5 the report ])ubli«hcd iuauially by your office.^' 

Mr. David, director of the Statistical Bureau of the Iciugdom of Ben- 
mark, in giving notice to Mr. Yeaman, Unitetl Wtatc s niinister resident 
at Copenhagen, of the tranvsmkssion of rej)orts of liis bur(\*u?, on agricul- 
tural statisties, to this De])artmei.it, expresses very wnriuly (lie utmost 
interest" which he feels hi making exchiinges of workt^ npoti agriculture, 
and conveys his liearty thanks for the cflcr c:!' exchai>g'e. 

The meteorological <;ommittee of the lioyal Agrieuiturul Society of 
Great Britain has signified its appreciation of the jnutual b(-neGts 01 
exchange by accepting the ofter of this Department; and in return for 
some recent volumes of departmental reporta, has trausnn tied forty-nine 
volumes of great interest and value^^ constituting a werics of its own re- 
ports, with atlases. It has also signified a de^^ire for future exehanges. 

Mr. F. F. Cavada, United' States consul at Trhiidad de Cuba, in a 
letter requesting of this Department seeds of cereals, vegetables, «S:c., and 
promising others of choice varieties in return, on behalf of American 
citizens employed in agriculture in Cuba, speaks of the ,<*reat and recip- 
rocal benefits to be derived from sueh exchanges betNyeen Cuba and the 
United Stiitcis— benefits of which this country wiil naturally reap the 
superior share. 

Williaui S. Mechling, of Belize, British Honduin^^., joins in the unifonu 
recommendation of a system of exchange. As between tliia country 
and British Honduras, he expresses the opinion ^Uliatsnch an arrange- 
ment would be highly beneticial to both countries 5" and touching the 
productions of Honduras, writes: ^'I am satisiied that I could send 
many rare and valuable seeds," 

Dr. Jos. D, Hooker, director of theltoyal GardeuN; at KcwJCngland, 
in sending seeds of trees gathered from the Hiiiudnyas, and acknowl- 
edging the receipt of seeds of shrubs and trees from this country, 
also speaks w^armly of the benefits of excjhango. He promises a 
large collection of seeds of European and Aniatici shrubs and trees, 
and of such seeds native here he says: You cannot go wrong h\ send- 
ing them.?^ ^ . 

Eugene Sclmylerj TTuited States consul at ]\loseov;, Kussia, writes as 

follows: - 

*4 inclose you a specimen of hemp, prepared by a new process, by 
Mr. Michael Puzanof, in the government of Kurslc. I have not yet been 
able to leaxn the details of the process, but will send them to you as 
soon as I can procure them from Mr. Puzanof. 
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'^Soiiie i)in'(s of SuiolciU'ik and otber western g-ovcnuueut.s arc very 
:;\vainp>% and tlio JVince j\lcBtclierslcy has tliouglit it ^YOuld be well to 
!ry to introduce there ZKunia aqxiatica^ or Indian rice, which is said to 
hir;;(^ly ealeu by the Northwestern Indians. He has requested me to 
!)roi:nr(^ liiiu «oine of the seed. Is it in your power to incloso me aiiack- 

i r jUiy, seed lor the prineef I .shall bo very happy to oblige him, 
; \\:.\ ]nueh indebted to yon. 

U miiy interest you to know that there appeared in the February 
::;:iidH-3' ol' (ho Itussian Messen.i^erj the chief monthly journal here, a loii^' 
and very llatteriiig article on the Agricultural Department over which 
you jn esidt^'^ 

TrauHiniNinfA' seiMhs Irom Asia Minor, E, J. Smithers, United Sfcaten 
consul at iSinvrniK writes to the Department as follows, under date of 
April 10, .I8ti!): 

lun'e the honor to inltmn you that 1 ha^'e transmitted to your De- 
partment, throufih the United States dispatch agent at Loudon^ a small 
box containing three kinds of seed of the most delicious melons grown 
in Asia JMinor. ThcvSe seeds were kindly procured by his excellency 
Ismail Pasha, gwernor general of this vilayet, and forwarded to this 
consulate ibr transmission to your Department. 

may remark in regard to these varieties of melons, that wheuke]>t 
in a dry phu^e th<y will remain perfect till mid-winter. Especially is 
this the case in regard to the Magnesia a-nd Kir Ragatch. varieties. As 
(he climate^, of Asia Minor is very dry after the micUlle of April or the 
Urst of May, until the latter i)art of September, I would recommend 
(California as the most suitable sectioii of our country for the successful 
cultivation of these melons/' 

TIu^. ibllowing is a copy of Ismail PaiCha's letter to JMv. Smithers, trans- 
mitting the seeds referred to in the preceding extract: 

" Vilayet oi^^ Aidin, Smyrna^ April 4, 1869. 
HiR: It has been to me an agreeable duty to be able to realize your 
desire concerning melon seeds. I IViWVi i)rocured three lands, which 
you will receive with this letter. 

''1 will be happy if the coaimitt<^e of agriculture of the United States 
saceeeds in the cidfivation of our delicious melons in the Kew World, 
and I will feel flattered every time the eminent members of this com- 
mittee require my feeble heli)^ whichSvill always be accorded to them so 
far as I am able. On their side, if they would sometimes send us seed 
capable of being acclimatized in these fine regions of Asia Minor, I would 
feel grateful. 

Please to accept, sir, the assurance of my high consideration, 

^aSMAIL, 

'^B. J. SJiiTnEKW, Esq., United States GonsitV^ 

Augustc Dupuis writes from Village des Aulnaies, L'Isiet County^ 
p^o^^nce of Quebec, as follows : 

You have been kind enough to send mc the report for 1867. This 
valuable report to the agriculturists of the United States would be 
profitable to farmers in all parts of the world. The farmers of your 
beautiful country ought to be proud of being represented by men who 
are elevating agricultmre to its proper position. 

^^They receive in this report lessons numerous and profitable. They 
can make comparisons between the methods pursued in States adjoining 
their own. 

" You deser\'e much from your countrymc^n for this great work." 
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.\os6 ?Jai1 iu'.'z <U;il.(>r, president; of tlic iiural !i>(.H:k't.v oi" t lu; Ai;e;o)t- 
tiiic Kepiiblic. Soiitli America, Avrites as follows: 

''It affords me pleasure to ackiJLOwledgo tlie receipt of .voar esteeiiuid 
tiivor of the 25tii September, 1868, and to rettiru you iiifiiiite thanks for 
the books which you have sent to this so(jiety. This courtesy has been 
highly appreciated, and in return you will receive, tln-oiigh Dr. 0. H. 
Trumbull, the second voluino of the annals of the society. We Avill 
vsendeach yaar the volume containing the publications of the society, 
and hope to merit in, return published works and rcportf? of your 
Department, because of their interest to a body like ours, which has for 
its object the illustration and stimulation of the rural prosperity of the 
country'. 

"With great satisfaction we accept your offer to seud certain seeds, 
&c., for trial in our soil, and are happy to respond to your invitation to 
send samples of the jn^oducts of this country, and have already taken 
measures to send you a shipment in May, 1B70. 

" Prex>arations are being made for an Argentine exposition at Cor- 
dova, about the 17th of April, 1870. We shall improve that occasion to 
prepare a collection of all seeds considered useful or desirable for trial 
hi the United States, and .shall notify you prom])tly of shi]nnent, and at 
the same time forward instructions in reference to their cultivation. We 
have assurances that a number of intelligent agriculturists are preparing, 
as well to exliibit their products at the exposition, as to send selected 
samples to your Department. 

" Understanding the importance to this country of a reciprocal 
exchange of agricultural productions with your Department, and appre- 
ciating fully the honorable intention of your propositions, the Kural 
Society of the Argentine Eepablic acknowledges your courtesy, and 
salutes vou with i\n expression of its most distinguished consideration." 

Exchanges of seeds, plants, and native productions have been pro- 
posed and agTeed upon between this Department and the following for- 
eign governments, societies, and individuals : 

Austria.— Tha Imperial Agricultural Society. 

Australia. — Botanical gardens, Melbourne. 

Argentine iieptt&Zic— Agricultural Society of the Argentine Eepublic. 
Brazil— T^v. Joseph Cooper Eeinhart, Campinas. 
Britisli Eondnras.—W. S. Mechling, Esq., Belize. 
Bavaria. — Eoyal gardens of Bavaria.- 

€ape of Good Hope.— Ciipo of Good Hope Agricultural Spciety. 

China. — ^The Chinese government. 

DenmarL—The Statistical Bureau of Denmark. 

^')i£?Zawc7.— India Museum, London; Kew gardens, do.; Eoyal Meteoro- 
logical Society, do. 

France.— Jwdin des Plantes, Paris. 

Ouatemala. — The government of Guatemala. 

Japan. — The Japanese government. 

Pokwrf..— Polish Agricidtural Society, Poseu. 

Forto E'ic'o.— George Latimer, Esq., St. John's. 

iiS'cortfmd'.— Scottish Meteorological Society, Edinburgh. 

/S>am.— Eoyal gardens of Madrid. v 

The foreign societies tt) which reports of this Departmenc have been 
forwarded, with reference to exchange of publications, are as follows : 



APEICA. 

Gape Totcji.— Agricultural Society. 
Mauritius.— '&o6.^t6i d'Histoire Naturelie de I'Ue Mauiice, 
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AIMERIOA. EXCLUSIVE OP BRITISH ABIEEIOA- 

Ikxjota^ i\cw Omnmla, — Sociedad de Natural istas Neo-Graiiadinoy. 
Oeoygctoiou Brititih Guiana. — Royal Agricultural and Commorcial 
Society. 

Havana^ Ciiha, — ^lleal Bociodad Ecoiiomica dc la Habaiia. 
Mexico, Mexico, — E.scuela de Agriuultura; Sociodad Mexicaiia deOoo- 
grali a y Kst n d i st i an , 
Eio Janeiro. ]>y<(^U. — Socicdad Auxiliadora de ludustria Nacional. 

ASIA. 

Batavia. — ?fatuuvkunuij>'c Vei-eeuisiug in Nederlandsch Indie. 
Calcutta. — Aj>'vi(Mdtural aiid Horticultural Society of India. 
ManiiUi, -^KoyAl Ecououiical aocicty of tlio Pliilippiue Islands. 

AUSTRALIA. 

Melhoxmic, — AcclimallJiation Society; Botanic garden. 
Sydney. — Australian llovticu'tural and Agrictiltural Society ; Entomo- 
logical iSocioty ol' jS'imy South Wales* 

BELGIUM- 

SoC'ictu Ccntralo d- Aft*rifeulturc de Belgiquo ; Soci4t6 Euto- 
moloniqu(Mlc Belyiiiuo ; iS()ciel6 do Flora; Soci6t6 Pala^ontologique de 
Belgiquc; tSocidtc Royalc do Botauiquo de Belgique; Soci6t6 Eoyale 
proloctiice dcs Aiiiniaux. 

(jheni, — Soci6i(5 Kovalo d'Agriculturc et de Botanique. 

^hwim\—\^oii\('\(< A^^^ricolo ot Forostiiirc de la Province de Namur. 

DEMIAEK. 

Gopmhayen, — Botaninkc Forcuiug; Bureau Eoyal de la Statistique ; 
Dannko LiuuliuaiMls ForKsaniliug, (yVs^^'^ociationof Danisli Agriculturists;) 
Kongcliyc 15il)liotliok, (lioyal Library;) Kongelige Uauiiske Viden- 
skabc^riieH-Bi^Lsknb^ (Uoyal Danish Society of Science;) Kongelige Land- 
huu>slu>ldjiine:8-yelskab'j (lioyal Society of Rural Economy;) Katurhisto- 
idyke Foreniiij^' • NiUiuhistorisk Tidsskrift; Tidskrift for V^eteriuter^ (Vet- 
erinary JouniaJ ;) Yeterinair-Selibikab, (Veterinary Society.) 

FRANCE. 

ASvSocintioii ScieiitirKjue de Franco. 

AhbcvUlc. — St)ci(Hc Liniieonnc du Nord do France. 

Au\ — Aciyd^niicdoH Scienceyj d' Agriculture, Arts et Belles-Lettres. 

Amjms, — W(>ci(Me (rAjurieultiue, Sciences et Arts ; Soci6t6 Linn6enne 
du Dei)ai U^;;r/ut iU\ Maine-et-Loire. 

ylvi//o?r/f'>i?r'.— SiHviuie d'Agriculture, Sciences^ Alts et du Commerce du 
D6i>. dela (Jiiaronte. 

Ikiynix, — So(ji6t6 d'Agriculture, Science, Arts et Belles-Lettres. 

Bonleaiw. — Soci'^'UMVilorticulturo dclaGironde; Soci^t6 Linn^enne 
de Bordcubux. 

Ouen, — Suciciic d'Agriculture et de Commerce de Caen; Soci6t4 deti 
Antiquaircs de Xoriuandie. 
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Clialons-sur-Marne. — Soci^t6 d'Agricultiire, Commerce et Sciences de 
laMiiriie. 

Ghcvhoxirg. — Societe Academique de Cherbourg. 
Bijon. — Soci^te d'xlgriculture et d'lndustrie Agricolo dii Bepai'tement 
de la C6te d'Or. 

Bouai, — Association Y6t^riiiaire dcs D6partemciits du l^ord et du Pus- 
de-Calais* ; Soci^te Imperiale d' Agriculture, Sciences et Arty de Douai, 

Evreux. — Societe Libre d' Agriculture, SciencCvS, Arts ct Ijelles-Lettres 
do I'Eure. 

Le Mans. — Societe d'Agriculture, Science et Arts do la Sartluj. 
Lille. — 8oci6t6 Imp^Jriale des Scieucea, de 1' Agriculture et ties Arts- 
Lyons. — Soci6t6 Imperiale de 1' Agriculture, Hi«toire 2^ utiu'oUe et Arts 
Utiles de Lyon. 

Jlfcto-.— Academic deMacon : Soci6t6 des Arts, Bellcs-Letti'es et d'Agri- 
culture. 

Mende.—SQci€t& d'Agriculture, Industrie, Science ot Art.s du Dijp«arte- 
Kieut de la Loz^re. 
Metz. — Acad6inie Imperiale de Metz. 

MmitpeUier. ~~^od6t6 Ceiiti'ale d'Agriculture du Bt'partciacnt de la 
Herauit; Societe G^iudrale d'Eucouragement si la Sericulture ; Le Mes- 
sager Agricole, 

Moulins. — Society d'lJorticulture de I'AUier. 

Paria.—OiM^t-Ave Bossaiige ct Co.: Americau Library; BibliotliJ-que 
Imperiale; Miiiistkedu Commerce et Agriculture; Miiiistcve de I'Etraa- 
ger (B6p. de Statistique;) Societ6 Botaiiique do France; Soci('}t6 Ento- 
mologique; Soci6t6 Imperiale et Ceutrale d'Agriculture de France; 
Soci6t<5 Imperiale et Ceutrale d'llorticultui-e do Paris; Soci6t6 Inip<5niile 
et Oentrale de M^deciue Vet^rinaire ; Soci<?.t6 Imperiale Zoologique 
d'Acciimatation. 

Puy Soci6t^ d'Agriculture, Sciences, Arts et Commerce. 

Saint (^uenfML— Society Academique des Sciences, Arts, BcUes-Lottres 
et d'AgTiculturc, . 

Strasbourg.— ^0Gi6t6 des Sciences, Agricultiu-e et Arts du Bas-Klun, 

ToMrs.— Societe d^Agricultui-e, des Sciences, dcs Arts et ties Belles- 
Lottres. 

Valmciennes.—Boci^tQ d'Agricidture, Sciences et Arts- 

GERJIANY, IKCLUDING AUSTRIA AND PEUSSIA. 

Vercin dcr Siiddeatscliou Forstwirtlie ; Tersamraluiig Boutscher 
Land-uud Forstwirtlic j Versammlung Beutsclicr iNaturtorsclier und 

AuBtHa.^K. K. Kroatiscli-SIavouiscUo Landwirtlischafts- 

Gesellschaft. , , ^ n , ^i. i „ 

Altenhirg, iSa.w-AZtoi&ttr^/.— Naturforsclicndo Gesellscliaft des Oster- 

lan des Pomologisclie Gesellscliaft. . . , 

Aroh€7i, TFaWWi— LandwirtUscliaftliciicr >eroni nii Furstcutljum 

Avoishurg, 25a,mm— Land^^-rtliscli. Vereui ron Sclixrauon i^rid lsm- 
burg; Naturhistorischer Vereiu ; Bedaction der WoclienscMt lur 

Thierbeilkunde und Viobzucht. 
i}aJ»fcerf/, £«mna.— Naturforscbendp Gescllsclialt. 

JSer7m.— Acclimatisations- Vereiu iuv die Preiiss. Staau^n ; Botan- 

ischer Vereiu fur die Provinz Brandenburg, etc. ; DciTtsc ie Geologisclier 

Gesellschait; Eutomologiscber Vereiu; Gesellscbait lur Lrakuuclej 

Gesellschaft Naturforsebender Freunde; Konigiicbe BibliotUekj Ko- 
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nlgliclR'« Luiules OecoTiDmio.Concgmin ; Koiiiglieli Ministei-ium fur 
LautlwiitliBciuiitl. AngelogculieiteD ; Meteorologisclies lustit; Bedac- 
tiou lies xlreliivs fiir Patli. Anatomie; Redaction der Landwirttiscliaft- 
lielio Zeitunp; fui- Kord- uiid MitteldcutscMand; Redaction des Land- 
wirtlisclmftliclics Centralblatt liir Dcutschland ; Redaction des Statis- 
tisclien Central- Arch ivs, (Dr. O. Hiibner,) Statistiselies Bnreanj Verein 
fur dcntsche Statistik ; Vcroin znr Bofdrderung des Gartenbaues ; Verein 
zur Befdrderung dos Gftwerbefleisaes in Preusaen. 

BlmUnburg^ i5>-2<HS»-te7w.--Natur^vissenschaftlicber Verein des Harzes. 

5o7jn.— Landwirthscliaftlicber Central- Verein fiir Bheinpreussen ; 
Katurhistoriscber Verein der prenssiscben Rbeinlande and Westpbalens ; 
Nieuerrbciniscbe Geseilscliatt fdr Natnr- n. Heilkundc j Redaction des 
Wiegmanns'clien Arcbivs fur Natnrgescbicbte. 

Brunmick, 7)*rtms«)ic/£.— Garten- Verein im Herzogtbum BraunscUweig. 

Bremen. — Natnrwissenscbaftlicber Verein. 

Breslau, Priwsm.—Landwirtbscliaf tlicher Central-Vcrein fiir ScUesien : 
Scblesiscbe GeseUscliaft fiir vaterliiudischo Cnltnr ; Schlesisclier Verein 
Imv Berg- imd Hiittenkunde; Verein fiir selilesisclie InsektenkuAde. 

Bregeng, ^i/.sfn'a.— Nattiifotscheuder Verein. 

Brmberg, Pnissifl.—Landwirthschaftliclicr Central- Verein. fiir dei 
I*retz6-District. 

Briinn, Austria.—K. K. Mabriscli-sclilesiscbe GeseUscliaft fiir Acter 
ban, Natur- nnd Landesknude ; Naturforschender Verein. 

Chemnitff, Sajcony.—licdaction der Dentschen Industrie Zeitung. 

Cellc, Hanover. — Landwirtliscbaftlicbo GeseUscliaft. 

Clempenoto bei Anelamj Prwssw.— Baltischer Verein znr Beforderung 
der Landwirtbscliaft. 

CgernoiiHtXf ^?wrfn«.— Verein fiir liandesknltnr und Landeskunde im 
Herzogthnme Bukowina. 

Bantsic, Pnmia — Landwirtbscbaftlicbcr Central- Verein j ITaturfor- 
scbende (lesellscliaft. 

Darmstadt, Hesse. — Gartenban- Verein j GrossberzogUcli Hessiscbe 
Ceutral-Stelle fiirdie IjaiKles-Statistik; GrossberzoglicbeHof-Bibliothek ; 
Mittelrlieinisch-Geologisclier Verein. 

BeidesJieim, TJavana— PoUichia : NatnrvrissenscliaftlicLer Verein der 
bayeriscben Pfalz. 

Dresden, toojM/.— Seine Majestsit der Konig von Saclisenj Plora: 
GeseUscliaft fiir Botanik nnd Gartenban ; GeseUscbaft fiir Bolanik und 
Zoologie j KdnigliclicBibliotliek; Statistisches Bureau : Verein fiir Erd- 
knnde. 

Blden'tt, PrtisM/f.—Gartenbau- Verein fiir Hen-vorpommern nnd Eiigen 5 
K P. Staats- nnd Landwirtbwjliaftl. Akademie. 

Bmden, iiaworer.— Naturforisobende Gesellsehaft. 

Brfurt, Pr«s«frr-.— Akademie Geineinniitziger 'Wisseuscbaften 5 Gar- 
tenbau- Verein. 

FranJcfort on the Oder ^ Pntssi'a.— nistorisch-Statistisclier Verein. 

Franlcfort on the Main, I^wswa.— Gartenbaugesellschaft "Flora;" 
Senckenbergisdic natnrforscbende GeseUscliaft 

Freiberg, >S>'aw?i?/.— Koniglieh Siichsisehe Bergalcademie. 

Oorlitz, Prnwia.— Natnrforscbende GeseUscbaft. 

Vottingen, Hanover. ■^KiimgUche GeseUscliaft der Wissenscliaften. 

QotJia, Sare-Coburg.—TliimngQT Gartenban- Verein, 

Griitz, Austria.— K.K. Steiormarkisclie Landwirthscliafts-Gesellseliaft; 
Steiermarkischo Landes-Ober-RealschulG. 

GumUnnen, PrMssia.— Landwirtlifsehaftliclier Central- Verein fur Lit 
tanen nnd Masuren, 
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Ealle^ l^rmda.—NatiivtoTS^ Gesellscliaft. 

Ecmburg^ ^<^?2s^-ToirH.— Stadt-Bibli Thiorsclmtz-Vevem. 

jffi^^Tia'y^^r, jffa^orer.— ^ Statistisclics Bureau. 

Heidelberg J Baien. — ^LaridAYirtliscliattliclier Bezirks-Vereiii. 

J3£rmami8iadt^ Austria. — ^Verem fiir SiebenbiirgisGlie Landeslamcle. 

SoJienheimj Wiirtejnherg, — Koiiiglicli "WurtembergisclK^ LaiKl- unci 
Forstwirtliscliaftliclie Akademie. 

Imsbriickj Austria. — K. K. Laudwtliscliafts-Gesellscliaft \\\v Tirol 
■and Vorarlberg. 

Jenctj Saxe'^Ye^mar.—lJM\ilmt^^^ Institut; Eedactioii der 

Zeitschrift far deutsclie Laiidwirtlie ; Statistiselies Bureau der Vereinig- 
ten TMrmgisclieii Staateu. 

Karlsruhe^ Baden. — Geiitrals^telle ftir die Landwirtliacliaf t ; Grosslierz. 
Badisclies Statistisekes Bureau des Handels-MiniBteriuin ; (irossliGrzog' 
lielie Hofbibliotliek. 

Kasselj Hesse, — K. GoirLmission fiir landwirtliscliaftliclie Aiigelogeu- 
lieiten in Kurliesseu ; Verein fiir Hessisclie Landeskunde. 

Melj Holstein. — ^Laudmrthackaftiiclier GeneralYerein des Herzog- 
thums Hoisteiu. 

Klagmfurt. Austria.— K. K. Landwirthsoliafts-Gesollschaft. 

Kohlentz^ Prttssia. — Naturliistorisclier Verein, 

Eolnj Pri^^sia.— LandwirthscJiaftlielier Verein. 

Konigsherg^ Pnt^sia.— Oentralstelle derLandwirtliscliaftliclier Vereiue 
des Eegierungs-Eezirks Eonigsberg. 

Laihach^ Austria.-^K. K. Landwirtliscliafts-Gesellscliaft. 

Leipsigy Saxony. -^Dv. Felix Fliigely (agent Smitlisoniau Institution ;) 
Botanische Zeitiing ; Jalirbiiclier fiir wissenschaftliche Botanik 5 Natur* 
forschende Gesellscliaft; Redaction der Zeitschiift fiir deutsehe Land- 
wirtlie J Verein Ton Freuiiden der Erdkiinde. 

Idegnitz^ Prussia. — Landwirthscbaftlicher Verein. 

Idnss, Austria.— K. E. LandwirthBchaftS'Gesensebaft- 

MentZy Jffesse,— Rbeinisclie Naturforschende Gesellscliaft, 
^ Marienwerdery Prussia. — Verein Westpreussisclier Landwirtlie, 
' Mdningen^ Saxe'Meiningen.—Y evein fiir Poinolo^e iin<l Gartenbau, 

Meissen^ ^aajony .—ITattirwissenscliaftliclie Gesellsehaft "Isis." 

MmgeringJmisenyWaldeGk.—^ Verein ,im Fursten- 

tbume Waldeck. 

Mersebwrgy Pn^m.— LaudwirtlischaftliGboT: Ccntral-Verein fiir die 
ProTinz Sachsen. 

Jfitwc/ieti.— Baierisclie Garteiibau-Gesellscliaffcj Eonigl. Botaniselier 
Garten j EonigL Statistiselies Bureau ; Landwirtliscliaftliclier Verein j 

VeMn fur Haturkuiide. . x 

MumteTy Pn^sia.— Landwirtliscliaftliclier Provinzial- Verein tiir Vv est- 

piialen und Lii3pe. 

Nentitschein^ A'z/sMa,-^LandwirttLSchaftliclier Verein. 

Po^saw- Pat^ana.— Praktische Gartenbau-Gese^^^ in Baiern. 

PfestA.— Geologische Gesellscliaffc fiir Ungarn.— Kirdlyi Magyar Ter- 
meszettudom^nyi Tdrsulat. 

Potsdam^ Prwma.— Landwirtliscliaftliclier Proyinzial- Verein. 

Prague^ Austria,—^. E. Patriotisch-okonomisclie Gesellscliaft. 

Begenshivrgy Bavaria.— K. Baieriscbe botaniscke Gesellscliaft. 

EostocJc, MecMeiiMrg.^MecMmhmgmchev Patriotisclier ^^erem. 

Salzburg^ Austria.^^. E. Landwirtbschafts-Gesellscliaft. 

SchweriUj Meclclenburg-Schwi^n.—Gcvossh^^ Landes- Vermes- 

sungs-Ooinmission ; GrossberzogUelies Statistiselies Bureau- 

Sigmaringen^ Pr^ssi:a.--LandwirtliscliaftlicheCentralstelle des Veroms 
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zxiY Bolordcriiug^ dor Laud\wthscliaft imd der Geworbe liir die Holieu- 
zollonisrlien Laiido. 

Sondcrshaumij 6W^U'a^^6^a•^/-/S^o^^£?6V•67irt^^^^^3?^^ — ^Vereiu ziir Beforderuug 
dor Laiuhvirtliscbaft. 

SlettiUj Prus^Hia — Eutomologiscber Yerein. 

Stuttfiartj ]Fur/o?j*6cr/7.— Gartenbaii-Gcsclkcliafl Flora f Gesell- 
sdiaft iiiv die Weill vorbesso runs; in Wiirtoiiiberg; K. Oeiitralstelle i'tir 
GoAYorbe uud Handel; K. Oontralstelle liir die Ijandyrirtlisehai't; K. 
OoffcMitliche Bibiiothek ; K. Statistii^ch-toi)oi>rai)hischcs Bnr^Miu ; Kcdjic- 
tion de8 '^Tliiergarton,'' (Dr. B. h\ Weinlaiul.) 

Tharand^ ISiiJivnij. — IvouiglicU Siiclis, Akadeuiic fur Forst uud Land- 
wirtlic. 

TrieHtc^ Avstria, — Oartenbau-Ge«ellBcliaft dos Litoralo. 

TUldufjen, Wiirtemberg, — LandwirlhscbatUichor Verein. 

Menna^ jUistria. — Ooinito dor AUji'emeinon Vcr.^iaunulunj^' von Bevg 
und lliittenniiinnern; iOntoinologis<*lier Verein; K. K. Central- An- 
Rtalt liir Metoorok)gio und Erd-Magnetism ; K. K. Direction des Ad- 
ininistrativen Statistik; IL K. Garteubau-Gesellisckaft; K. K. G-eotogi- 
Rcbe Keichsanstalt; K. K. Laud vvirtbschalts-Qesellsch aft; K, K. Statm- 
ti.sehe-CentraJ-Couiniission. 

Weimar Scixc- Weimar. — Verein fiir Blumistik imd Gartenbau. 

WieabaiJcn^ Nasmu. — Verein Hii' Nuturkunde; Verein Nassauisclier 
Land- und Forstwirthe. 

Wiiy;:bnyg^ JJaftrK/tr.— Pliysikaliscli-Mediciniselie Gesellscbaffc. 

GREAT BRITAIN AND IRELAND. 

i>V//L— Bath and West of England Agricultural Society. 

Belfast — 0 hem ico- Agricultural Society of Ulster. 

OdrL — ijw V i er i an Society, 

CimweHter. — lioyal Agricultural College. 

Chemical Society of Dublin 5 Natural IJifttory Society of 
Dublin ; Royal Geological Society of Ireland. 

Edinbivrgh. — i3utanical Society; Caledonian Horticultural Society j 
Highhuurand Agricultural Society of *3cotland. 

keighley. — Keighley Agricultural Society. 

Ketc. — Library of Kew Garden, 

Jxmtfo??-.— William Wesley, (agent Smitlisonian Institution;} Acclim- 
atization Society ; Annals and Magazine of Natural History ; British 
Association lor the Advancement of Science; Chemical Society of Lon- 
don ; Entomological Society ; Geological Society of London ; Linnican 
Socit^ty ; Museum of Practical Geology ; lioyal Agricultural Society of 
England ; Royal Botanic Society ; Royal College of Veterinary Sur- 
geons; Jtoyal Geograpbical Society of Loudon; Royal Hoiticultural 
Society of London. 

Yor/w— Yorkshire Agneultural Society, 

GREECE. 

A iliem . — 01 ) ser vat ory . 

HOLLAND. 

Aviswrchim. — Koninldijke Akademio van V/ctenwchapimn, (l^;Oyal 
Academy of Sciences;) Koninklijk Zoologiscli Genootschap "Natura 
Avtis Magistral" (Royal Zoological Society ;) Studsbibliotheek, (City 
Library ;) Vereeni gin g voor Statistiek in Nederland^ (Statistical Asso- 
ciation of the Netherlands.) 
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Arnliem. — ^Vreind van deu Landman, 

The Emjue. — Bureau de la Statistique; Komuklijke Bibliotlieek, 
(Eoyal Library.) 

(jroninfjen. — Genootscliap ter Bevordering der Natnurkundig Weteu- 
scliappen, (Society for the Advancement of Natural Sciences.) 

Ecirlem. — Hollaudsclie Maatscliappij der Weteuscliappeu, (Society of 
Sciences of Holland.) 

Leyclen. — Xederlandsclie Eiitomologisclie Yereeniging, (Entomological 
Society of the Netherlands ;) Kijk's Museum van Natuurlijkc Gesehie- 
denis, '(National Museum of Natural History;) Vereeniging voor de Flora 
van Nederlaud ; University Library. 

Botterdam. — Bataafsch G-enootschap der Proefondervindejijko Wils- 
begeerte, (Batavian Society of Experimental Philosophy.) 

Utrecht. — Koniulclijk Ncderlandsoh Meteorologisch lustituut, 

Zwolle. — Overysselsche Vereeniging tot Oiitwikkeling van Provinciale 
Welvaart, (Oveiyssel Society for Promotion of Provincial Welfare;) 
Vriend van den Landman. 



Bologna.— Qocmt^ AgTaria della Provincia di Bologna. 
Florence.— Aandem'vd Economico-agraria dei Georgolili. 
il/iia«.— Associazioue Agricola Lombardii di Corte del Palasio; Reale 
Institute Veterinario. 
Naples li. Oito Botanico di Napoli. 

Palermo.— li. Istituto d'Incorragiamento di Agricoltura, Arti e Mani- 
fatture in Sicilia: Society di Accliinazioue e di Agricoltura in Sicilia. 
Pesaro. — Accadeuiia Agraria di Pesaro. 

Titnrt.-^Accademia Reale di Agricoltura; Bureau Eoyale Statistique; 
Ministero di Agricoltura, Industria e Oommercio. 
tr^/we.—AssociazoLie Agraria Friulaua. 

7erwa.— Accademia de'Agricoltura, Oommercio ed Arti di Verona. 



HonoM-n, SmiCmich I&?f«irfs.— Eoyal Havraiian Agricultiu'al Soeiety. 



ITALY. 



NORWAY. 




r.— Physiographiske Foroning. ,~.r i.^. 

,— Kongelige NorskeVidcuskabemes-Sclskal), (Royal JNorth- 



POBTUGAL. 



Lis&ow.— Aeademia Real das Scicncias. 



RUSSIA. 



Technischer Verein. 
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St. Felcnlntrg. — Entomologisclie Gesellscluil'i ; Ivais, Kiuss. Aliiiem. 
logisclio Go^oUscluil't ; Statlstitslieskii Tscntraliiii Koniitet, (Oiitvul 
Statistical Ooinmittee.) 

SCAMDINAVIA. 

Skandinaviskc Nat luibrskorot; FovsanUiugj (Scaiulinavian ABsocia- 
lioii of Naturalists.) 

SPAIN, 

Barcelona, — Keal Acaclemia do Biioiios Letras do Barcelona. 
Madrid. — Real Acadeiniii Esi)ariola Arclieologia y Geogxafia; Eoal 
Academia de la Ilistoria. 

SWEDEN. 

iii9u7.— PhysiogTaphiskc Foreuiug, (PliysiogTaphic Association.) 

Stockholm. — Bureau Central do Statistique de Siifede; Bureau de la 
Reclierclie G^ologique de la Sukle ; Kongliga Landbruks-AkademieUj 
(Eoyal Academy of Agriculture;) Kongliga Svenska Yetenskaps-Aca- 
uemien^ (lloyal Swedisli Academy of Sciences.) 

Vl^sala, — kongliga Veteuskaps-Societcten;i (Eoyal Society of Science.) 

SWITZERLAND. 

Basel. — Naturforscbende Gcsellscliaft 

Bern, — Naturforscliende Gesellschaft; Okonomisclu^ GeselLscbaft des 
Kantons Bern. 

CImr. — Naturforsclionde Gesellschaft Graubiindens. 

C?(5n£;ra.— lustitut National Gen^voisj Observatoire ; Societe Geuis- 
voise d'irtilit6 Publique; Soci6t6 de Pliysiqao et d'Histoire Nafcurelle; 
Soci6t6 Ornitbologique Suisse. 

Ifevfchatel — Soci6t6 des Sciences Naturelles. 

JSio7i, — Soci6t6 Valaisanne des Sciences Naturelles. 

ZiirioK — Bureau Central M6t6orologique Suisse j Naturforsckeiide 
Gesellschaft. 



OUR INDUSTRIAL COLLEGES. 



The last Aituiuil ltei>ort of tliiw Dcpartmcufc eoutaiued a bnei austiacL 
of all attainable iiiioraiatiou relative to the Industrial Colleges which 
had been organized under the act of Congress donating lands for their 
encouragement and support. In that preliminary history was traced 
the progress of public sentiment, and of the efforts made in some of the 
States to promote the interests of those engaged in agriculture, espe- 
cially of the efforts to awaken a desire for a more intelligent preparation 
for the vocation of the farmer. It is gTattfying to learn that several 
States, which had hitherto done no more than to accept the grant, have 
taken i^reparatory steps, during the past year, toward establishing agri- 
cultural colleges, either by making sale of lands alloted to them, or by 
organizing boards of trustees, and commencing the erection of the 
necessarj' buildings. Colleges already organized, and those in which a 
course of study has been marked out, have manifested a desire to per- 
feet their plans, and to render the institutions more complete and use- 
ful. While these institutions are thus giving evidence of progress, there 
has been exhibited, on the part of the public, a demand for such instruc- 
tion as they are fitted to impart. Although these colleges are still in their 
iufiincy, their courses of study bat imperfectly matured, their boards of 
instruction filled only in p&rt, and in some instances by a temporary 
provision of teachers, and although they are not yet provided with suit- 
able conveniences for students, still the attendance has been large, and 
the students have made gratifying progress in the branches to which 
they have given attention. 

It is proposed to give such, aclditioual information as this Department 
has been able to procure j and the subject will be recurred to &om year 
to year, until the colleges are all organized, and a list of the faculty and 
the course of study in each can be given. This will be done because it 
is believed that these institutions wiU become co-laborers with this De- 
partment in elevating the vocation of the farmer, and giving him scien- 
tific as well as practical instruction in his pursuits. 

CONNECTICUT. 

The object aimed at in the Sheffield Scientific School, in its " Course 
of Agriculture," is to prepare tlie student for the successful management 
of a farm, by putting him in possession of a knowledge of the most ap- 
proved methods of culture at present employed, and by esplaming the 
reasons for these methods. This course is adapted to those who are 
already familiar with the employments of the farm. Lectures are given 
on the theory and practice of agriculture in all its branches, on chem- 
istry, botany, geology, zoology, and free-hand di-awuig. Horticulture 
and forestry receive particular attention. Excarsious under the directiori 
of the professors arc made useful to the students in the observation of 
plants and insects useful or injurious to the farmer. The course of agri- 
cultural instruction is under the direction of Professors Brewer and 
Johnson. The governing board of the Sheffield Scientific School con- 
sists of President Woolsey, Professors Dana, Norton, Lyman, biUiman, 
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Wlaitncy, Enu^b, Gilmau, JobnsoTi, Brewer, Eaton, Marsli, and Verrill. 
Tliey beli(na> it to bo more servicjeable to tbe State and tbe coaiitry to 
maiiitaiu a hipli grade of scbolarvsliipj and say: ''\Vc cannot expect to 
equal the s])ecial schools of agTicaltiire in the very desirable work of 
traiT)in£»' practical farmem, tliongli we hope, by the prosecution of the 
science ef ajj;riculture, and by the training of seientitic i>rotessors and 
agTicultiirist.s^ to contribute to the i>rogTei:5« oi.' agriciUture." 

ILLINOIS. 

The hist annual reiJort of the Department of Agi'iciiltnre. contains an 
aecount of the liberal pro^■i8ion made for the Indnstrial UniverHity ot 
thivs State. The legislatnrej on (he liOtli of JMareh hi.st, pas^sed an addi- 
tional aet, making t>^'ovision for the benefit and coniph^tion of the insti' 
turioii. Sixty thonsaml dollars were a])i)roi)iiated for thiH pnr])o.so5 as 
follows : To Ihe agricultural department, for tlie <n*eetion of barna, 
housey for farm ]al)orer.^j i'w tencing and draining, teams, tools, fruit trcehi 
and forest trct^s, and stock of several breeds ami varieties, $1U^50() annu- 
ally for two years; to the hortiiudtural departinerdj including buildingi^ 
and structures;^ house for tlu^ gardener, tooMiouscj tencing and under- 
draining, fiiiit trees, shrubs, and plants, $10,000 per annum for two 
years; to tlui chemical departiuent, $5,000; ami for other apparatus^ and 
for books, $'10,000. 

This api)i'opriation indicates the apju'cciation, by the peo])Ic of the 
State, of the iinporttmce of the new university, and jiugnrs well for its 
future prosperity and usefulness. 

Professor John S, Uongluun luus been called to the chair of agricul- 
tural scjen<^e in the college at Manlrattan. lie had previously taught 
agricultural cliemistry in rranklin College, Indiana, for several years. 
Eighty acres of the' farm have been inclosed by a substantial stone 
feiice, and about Lalf the incIoBod land was under cultivation during 
the last summer. An orchard, embracing sixty-three varieties) of fruit, 
has been planted. One-fourth part of the land'under cultivation will be 
planted and tilled under the sj)ecial direction of Professor Hougham, and 
it is exy)ected that an illustratian will thus be afforded to the stuuonts 
of the best niethods of cultiire in the various departments of farming, 
gardening, and liorti culture. Miuiature farming by the students will be 
encouraged under his direc^tion, each bestowing his ])articular attention 
on the portion allotted to him, careful records of which will bo preserved. 

One hundred and sixty-eiglit students have been in attendance dur- 
ing the year^ seventy-one of wliom were ladles. The iuwstitution h.as 
already furnished eighty teuehers for the scliools of the State. 

MAINE. 

The fann connected with the College of Agriculture and the Me- 
chauic ArtKS is situated in a populous county, and near the geography 
ical center of the State. It lias a >sufijcient diversity of .soil and ksx)eet 
to render it suitable lor experimental purposes. It is especially Buited 
to fruit-culture and horticulture. The dormitory building has boen com- 
pleted, the rooms of which are large and welt ventilated. A chemical 
laboratory, modeled after that at Brown Univei'sity, has been erected^ 
and; wheji completed/ will aftVjrd superior lacilities lor instruction in 
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analytic chemistry, arid its a])y)licatiorL to agriculture and the industrial 
arts. Professor Feruald, a graduate of Bowdoin College, has been 
elected proicHsor of matlien)aticSj and has entered upon the duties to 
wiiich lie has been avs.signed. Samuel Johnson^ altio a graduate of 
Bowdoin College, has been ap})ointed farm superintendput. Thirteen 
students have received in.structiau who, during lite honra allotted to 
labor, have rendered valuable assistance in grading the grounds and in 
form work. One-fourth to one liaif the expenses of the students has been 
detrayed from tlie avails of their labor. 

in arranging the course of study two leading idea.s are kept in view ; 
first, to prepare tlie students to become good citizens by a right moral 
and intellectual, and social training; and, secondly, to attend to *^'thOvSe 
branches of study whicli are directly connected with the ^^arions indus- 
tries which form the basis of the wxudth and prosperity of the State.'^ 
The trustees intend that the instruction given slndl be '-of such a char- 
acter as to secure to the student the discipline of mind, and the ])raetical 
ezperience necessany for entering upon other callings.^^ Jt will be a 
special object of the trustees to counteract the increasing disinchnation 
towards uumual labor, ami to vindicate its dignity by showing that it 
is compatible with intellectual culture aud social refinement. 

The course of study will occupy four years. Its essentia] features are 
iQdicated by the following outline: ^^Engiii^di langnage and literature, 
mathematics, including trigonometry, surveying, civil engineering, 
drawing, chemistry, animal and vegetable physiology, botany, horticul- 
ture, the veterinary art, entomology, stock-breeding, book-keeping, his- 
tory, and moral and intellectuai philosopliy. The French and German 
languages will also be taught.'^ 

The act of the legislature organizing the college requires tlic trustees 
to "encoiu'age and, v/ith reference to other exercises, to require all the 
students to engage in actual hibor upon the lands and in the work-shops 
with which the college may be furnished, and f?linll provide suitable over- 
sight and direction in such labor, so that they may ^become habituated 
to skillful and productive industry .^^ It will tlius be r^een that the char- 
ter makes provision for labor, and that the trustees intend to combine 
practice with theory — manual labor with scientific culture. They desire 

to preserve habits of industry whexe they exist, and to encourage stu- 
dents to form them where they do not exist.^' 

Tuition and room-rent are free to all students from the State. 

MASSACHUSETTS. 

During the tirst tw^cl ve months from the opening of the college, ninety- 
six studeiits were admitted on written examinations, seventy-four of 
whom wM^xe acquainted with iarm-work. Their average age was eighteen 
vears. The college-farm, consisting of four hundred acres, is well adapt<^d 
to the uses of the institution, containing a diversity of soil and aspect^ 
and is well titted for farm-culture, for forestry, for the formation of plan- 
tations of fruit trees and forest trees, for the cultivation of botanical 
plants, and for horticulture. On a portion of it, an arboretum will be 
planted, in which all the varieties of trees suited to the climate will be 
grouped according to their natural affinities, and the principles of land^ 
scape gardening. Professor Snell, who temporarily, di^'ing the last 
year, gave instruction in mathematics with entire acceptance, now gives 
place to a p^ermancut professor in that department, Mr. S. F. Miller, who 
i^ a graduate of Amherst college, and who has had several years' expe- 
rience as a civil engineer. Mr. 0. A, Goessmaiin, a graduate of the 
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Univonsily ol' Giittiiigcu, lias been appointed prolessor of chemistry, 
Hon. 0. I'iiut Iccturos on dairy-farming'; Dr. Calvin Cutter^ on tUelawa 
of liealtU; Dr. J. U. Stickney, on tlio diseases of domestic animals; Dr, 
Jabez Fisher, on niarlcet-gardeuiLig ; Dr. EdAvard Hitclicock, on comi)ar- 
ativc anatomy ; andlLoD. Marshall P. Wilder, on the cnltnro of fruits 
and liowor.^. Hon. Levi Stockbridge is farm-superintendent and iii- 
structor in. a f;'ri culture; and President Clark is also professor of botanj 
dud liorLicuit uro, and director of the botanic garden. 

The annual rt^port made to the legisla-ture of the State represents 
{hat ihoiv is an abniulaut demand for the education ^A'hich this institu- 
tion is (U^i^ij^niHl (0 alliu^d. The students have manifested a deep interest 
in their sluditns, ami their i>rogress has been commendable. It is highly 
desirable ihal students should pursue and complete the regular course 
(d' study ; bnt i)ro\'ision is made for those who choose to follow a select 
coiu>'0 adai)trd to their (nrcumstances and necessities. 

IMICIIiaAN. 

The last > ear was a prosperous one for the State Agricultural College, 
at Ijausing. The nvnuber of students was eighty-two, representing 
twenty-si.x counties of the State, Sixty of the number were sons of 
jarmers. Three hundred and filty acres of the farm are now cleared, and 
a large part freed from stumps, lioads and fences have been built, and 
a» large amount of grading and ditching has been done. The organic 
hiw ik the college says: *^ Three hours of each day shall bo devoted by 
every student oi' tlie'college to labor upon the larm, and no person shall 
bo exempt cxc(^])t ibr ])hysical disability.'^ The otiicers of the college 
personally isnixfrintend the work, and illustrate in the garden or the field 
the ])rinci])lcs learncdfrom tlic books. The junior class work, during their 
(MJtii'o yeaA*, mider the direction of the i)roifessor of practical a.griculturo, 
and tljc sophomores work under the i)rofessor of botany and horticulture; 
The students do not hud tiio labor irksome, but are interested by its 
variety and its relation to their studies. They have actual practice in 
the laboratory, in the use of the compass and leA^el, in grafting and bud- 
ding fruit trees, and in the work generally of the garden and the farm. 
The trustees regard the labor system as succeeding better every year. 

The lands donated by Congress, and which are located within the 
bounds of the State, are now in the market, but no income from this 
source has yet been received. It has, thus far, been supported by the 
State. The mininmm price of the lands, established by law, is $2 50 
per acre. When the sale is effected, a large fund will be created, which 
will greatly aid the college in giving increased facilities for instruction. 

The laculty of instruction is constituted as follows : T. 0. Abbott, 
president, and professor of mental philosophy and logic; Manley Miles, 
]3rofeasor of animal physiology and practical agriculture, and superin- 
tendent of the farm ; It. C. Kedzie, professor of chemistry ; W. W. Ti-a- 
cey, professor of botany and horticulture, and superintendent of the gar- 
den s; George T. rairchild, proiessor of English literature. 

Several years' experience in giving instruction in the State Agricul- 
tural (Jollege has convinced' its officers that a " defined course of study 
should bo insisted upon." Students are not x>ermitted to leave, at will, 
a study half-completed. At the same time various courses of study are 
presented to them, agreeing in the main, yet sufiiciently divergent to 
meet the wants of those who have in view^ particular departments of 
labor in future life. A regular course of study extends through four 
years. It embraces a wide range of study and inquiry, and appears to 
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be well adapted to promote the ends which the institution has in view. 
It embraces the following departments : 

Ch&nistry. — The elementary forces — ^heat, light, electricity, &c. ; the 
laws of chemical combination; elementary substances, their history, 
properties, combinations, and uses ; application of chemistry to the arts, 
analysis of soils, minerals, and manures ; use of the blowpipe. In the 
study of analytical chemistry, the student spends three hours daily in 
the laboratory, uuder the direction of the xJrofessor of chemistry, secur- 
ing in this manner a practical knowledge of the science. In agricul- 
tural chemistry, instruction is given on the formation of soils; the rela- 
tion of air and moisture to vegetable growth ; the nature and sources of 
tood for plants; preparation of manures, with their application to soils. 

Practical agriculture. — Laying out farms, arrangement of farm-build- 
ings, farm implements, general principles of tillage, construction of 
drains, principles of stoclt-breediug, breeds of domestic animals, succes- 
sion of crops, management of grasslands, care of animals and principles 
of feeding, fattening of animals, management of sheep. 

Botany. — Physiological and systematic, the geographical distribution 
of plants, and their relative importance j the genera and species of those 
having agricultural, commercial, medical, or ornamental value, and 
those which are noxious or detrimental. Living specimens are dissected 
by the students, and the structure of plants is iliustj.'uted by diagrams 
ajid by the use of the microscope. 

Eorticulture.—ThQ, sophomore class is occupied during the j-car in the 
gardens and college grounds, and have ample opportunity to apply the 
instruction received in the class rooms. 

Animal physiology. — Particular attention is paid to the anatomy and 
physiology of domestic animals, and the course of instruction is illus- 
trated by anatomical preparations and diagrams. 

Untomology.—The course in this department is illustrated by a valua- 
ble oollection of native and of exotic insects. Special attention is paid 
to the study of species injurious to vegetation, and the best methods 
of checking their ravages. 

Mathematics and civil engineering.— The coiu-se in this department em- 
braces all those studies which prepare the student for the successful 
practice of surveying, leveling, bridge and road buUding, includmg field 
practice, under the supervision of the professor. 

Emlish literature— Tho course of instruction is by text-books and 
lectures, and is intended to be of sucii a character as will give the stu- 
dents an enlarged acquaintance with the best writers in the language, 
and fit them for the reputable performance of the duties v/hich will de- 
volve upon them in their future life. • 

illNNESOTA. 

Some steps have been taken toward organizing the agricultural col- 
lege. A farm has been purchased near the college buildings, which will 
be inclosed during the coming season. A plan of organizatiou is now 
being prepared by the trustees, who will also report a course of stutly to 
bo pursued in the institution. 

imW IIAMPSHIBE. 

The New Hampshire College of Agriculture and the Mechanic Arts, 
established in 1866, was opened to students in September, 1868. It has 
two terms, corresponding with the fall and the spring terra of Dart- 
35 
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montli Concg\s thus giving opportunity to students to spend the 
snmmer months at lionie in agricaltiiriil or mechanical employment. 
TopiOvS arc given to them at the (^lotse of the spring term, on which 
papers arc to bo prepared, from observation, experiment, or study, for 
the fall term; Farniers can thus give to theij^ sonn IJjicilities for educa- 
tion in the moat favorable aeawouH for Btudy, and still enjoy the advan- 
tag'c of their services in the period of ;i;veutcst agTicnltural acti\ity. 

Candidates for admission muet be sixteen years of age, and pass a 
satisfactory examination in the branches of liuglish study taught in 
common schools. 

The courvse of study embraces three years: the lirst including mathe- 
matics, botany, physu^al geography, cliemistry, physics, and book-keep- 
ing; the second, trigonometry, practical botany, organic and analytical 
chemistry, history, rhetoric, mensuration, zoology, geology, and miuer- 
alop ; the tliird, agricultural chemistry, zoology, astronomy, and mete- 
orology, rural economy, i)olitical science, auir intellectual and moral 
l)hil<)SOi)hy. 

The library contains live hundred volumes ol' scientific works, pur- 
chased in Europe, about one hundred of which arc from the private 
library of the late Professor Faj'aday. Students have access to the ool- 
lt^>ge hbrary, (?abiiu>ts, observatory, and gymnasium. A State museum 
of genornrand applied science is proposed in connection with the insti- 
tution. Tlierc are twelve free scLtolarships, covering the charge for 
tuition, one foj' each senatorial district. Tuition is iifteen dollars i)er 
term* The number of students in the lirst, or junior class, is ten. 

The iaculty consists of President Smith, and Professors E. W, Dimond, 
(agricultural' chemisti\y,) T. K. Crosby, (animal and vegetable physiology,) 
l>. J. Noyes, E. D. Sanborn, C. A. Young, E. T. Quimby, C. Hitch- 
cock, and C. F. Emerson, ^ 

NEW YORK. 

The Cornell University, the institution which received the congres- 
sional grant, was opened for the reception of students in September, 
18G8. No doubt is entertained that the expectations of the public, re- 
garding the usefulness of this institution, will be fully realiz^ed. The 
board of instj'uction has been fille<l, in part, with professors of a high 
reputation, and an able corps of non-resident professors has been ap- 
pointed, wlio will deli\'er courses of lectures oji the subjects assigned 
tlieni. The nuinijicent endowment of its founder, the lion. Ez;ra Cornell, 
with the princely addition of the congressional grant of lands, enables 
its trustees to open the institution with the fairest prospects of success 
and usefulness. 

The faculty of the agricultural department of the university includes 
President A. 1). White, and Pix)fessors G. C. Caldwell, B. G. Wilder, ' 
A, N. Prentiss, .lames Law, C. V. Ilartt, and J. S. Gould. 

In this department there are three courses of study, one of which re- 
quires I'oui- years for its completion, and entitles the student to the 
degree of bAchclor of science; the other two are abridged courses, one 
of three and the other of two years, comprising all, or nem'ly all, the 
agricvdtural instruction given in the full course. 

The requirements ibr aiiiuission to the lirst two of these courses are 
the san)e as for ;idmission to the Ireshman class in the scientillc course, 
namely, a good, sound English education, including algebra to qua<l- 
ratics; lor admission to the third course of two years, a knowledge of 
algebra will not be insisted uiion. 
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If my one shorJd Avisli to attciul one course or more of lectores in tlie 
department, and work in the laboratories or the garden, or on the fam, 
under the direction of the respective professors in char.^o, he may be 
pennitted to do so, at tlie discretion of the faculty of the departnieTit. 
Of such a student it will be required that he pay' the usual tuition fee 
of ton dollars, and also that his time be as fully occupied in study iind 
irork as tbat of other students. 

lu the instruction given, both laboratory and fichl practice are com- 
biBed with the usual lecture-room work, to the utmost extent possible; 
to this end, laud, laboratories, live stock, toolsj models, aud apjma^attis 
are supplied. With the aid of these appliances and means of illustra- 
tion, and his own po^Yers of observation, iutelliprently directed by his 
teacliers, the student may become familiar with the chemical properties 
and relations of the substances compovsiufj soils, plants, and animals, 
with the domestic plants and animals themselves, an<l their conditions 
of health and diseasej and with the best laethode of agricultural practice. 

An entire change in the facidty of the Agincnltur«il College of this 
State has recently been made. It is thought that, after a loni? stniggle 
against a<l verse circumstances, the college is uow in a position to eife(jt 
the {freat objects for which it was established. Thoznats Ih HmTowes has 
been appointed president, and, in at^ address issu^nl to tlie pubiie, he 
my^i " Each stu<lent shali Ik* made to know thoroughly what he studies; 
he shall have the opportunity to acquire an education equal to any 
attainable elsewhere; he shall l>e prepared, as far as de])ends on carelul 
histniction, properly to perform his duties as a citizen, and shiiU be in- 
formed in the principles of our common Christianity." lie also sets forth 
the genexiil principles of the course of instruction which will bo puraucd. 

Brown University has received the land grant for industrial coTlejxes, 
and ma<le i>rovis{oi\ for a course of scientific and j>racti{».al instnictioii, 
extendin{2f throuj?;a a period of three years. The first year end>rac<i*s 
chemistry, i>hysiolojiyj geometry, anil alfj:ebra, as required studies; and 
civil enj»i!ieering, uiudytical chemistry, or the French huiguaf^e, as O])- 
ti<mal studies; the se<*-oud, natural idiilosopliy and rhetoric, wiili apjilied 
chemistry and civi) engineeiinjf, at the o]>tion of the student; the third, 
moral ph'ilosophy , ])oUtical economy;, and geologj^, mth the same optional 
studies as for the second year. 

The requirements ibr admission include a knowledge of arithmetic, 
algebra, English gTammar, and modem geography. I^rovision will also bo 
made for lectures, especially during the winter months, embracing, among 
other subjects, the following; The action of air and water upon soils; 
the influence of drainage and a proper degree of pnlverizatiou; the pre- 
paration, ajiplication, and ofBce of manures and other fertilizers; the 
elements which enter into the composition of vegetables; the form in 
which they are presentetl to the growing plant; the varying pro])(.vtions 
in which they are required by diderent crops; the laws of climate, and 
the intiuence of situation and ex])0sure; modes and principles of culture; 
noxious inseiJts, and the means of their destruction; the general j)nnci- 
pies of metallurgy; bleach iug, dyeing, and calico pnntuig; principles 
• of warming, draft, and ventilation ; the composition and pr6i)ertie8 ot 
mortars and cements; composition and properties of oils, paints, an^ 
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rarnishesj the manufacture of cliemittal re^agentsj the art of kyamznig 
wood^ and of preserving meats, fruits^ and vegetables fromilecoiaposition. 

WISOONSXJT. 

In our last Annual IJeport was given the course of instruction pur- 
sued in the college of this State^ and annexed is a hst of the faculty of 
instruction in the department of agriculture : Paul A. Chadboume, prcsi- 
d<^nt; W. W. Daniels, professor of agiiculture; John O. Davies, pro- 
fessor of chemistry and natm^al history; Addison E. YerriU, professor 
of comparative anatomy and of entomology. 

The lands granted by Congress have been located, but are not yet sold. 
The college is now in operation as a branch of the University of Wis- 
consin, and has the benelit of a fhrm purchased for it by the citizens of the 
State, at a cost of forty thousand dollars. The course of study is so 
arranged that instruction in the class-room can be completed in a single 
year ^^by students already well acquainted Trith the physical sciences, 
while an opportunity 'sviU be given to those who desire it for extended 
laboratory practice, for a liigher course in botany, and for instructioiL in 
conducting experiments in agriciflture and horticulture, thus mafeing a 
full three years^ court.* of study-'^ 

A wide range of ojitional studies is given in this department in order 
that the students may combine thorough mental discipline with tlieoretic 
and practical knowledge of the relation of science to agriculture. 

It will be the endeavor of the professors to modify their course of 
instruction so as to meet the wants of the people. Lectures are given 
by the president and resident professors, and also by non-resident pro- 
fessors, on subjects calcnlatod to illustrat^i the studies and promote the 
intellectual and moral ad vancement of the students. 



HASSACHUSMTTS AGUICVIjTVnAlA COI^IiEGi;. 

■a 

W» S. Clark, President of the Massachusetts Agricultural College, 
supplies the following facts in relation to the history and present status 
of tiiat institution: 

HISTORY. 

In the year 1850 ex-Governor Levi Lincoln, on behalf of the Worees- 
ter Coimty AgTicultural Society, of which ho was then president, pre- 
sented to the legislature of Massachusetts a memorial upon the subject 
of agricultural education. While admitting that much had been done 
to improve the modes of cultivation and increase the products of the 
ftirm, he says: ^^The advance has yet been rather experimental and for- 
tuitous than systematic, scientific, and instructive- The deep want of 
the husbandman is instruction in those elementary principles wiiich give 
the impress of mind to his occupation. * . :^ Let 

agricul ture bo raised to the dignity of n profession rather than regarde<l 
as the destiny of condition, and the labor of man will be proiited as^ 
largclj" as the character of society will assuredly be improved*" 

la the same year, Hon. Marshall P. Wilder, then president of the 
Massachusetts Benate, introduced a series? of resolves concerning the* 
estabUshment of an agrictdtural school. These resolves authorized tht:^ 
governor to appoint a board of commissi on erc^ to prepaa'O a phm for sueii 
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a school 01' college, and to select and obtain by gift or ptirchaiso a suit- 
able fana, and appropriated fifteen thousand dollars to defray necessary 
expenses. The senate passed the resolves unammously, hut the house 
of representatires failed to concur. Nevertheless, a board of commis- 
sioners v/as appointed, of which Mr. Wilder was chairman, to consider 
tlie subject and report to the legislature of 1851. Dr. Edward Hitch- 
cock, a member of the board, visited the agricultural schools of Eurox>e, 
and made an elabotate report concerning them. The report of the com- 
Diissioners recommended the establishment of an agiicultural college 
with a model and experimental farm, and also a State board of agricul- 
tTU-e. As the latter required but a small appropriation, and might be 
useful in preparing the way for the former, it was organized in the year 
1851. 

This board consists at present of one delegate from each of the incor- 
porated agricultural societies of the State, three members at large, 
appointed by the governor, and, as members ex officio, the governor, 
lieutenant governor, secretary of state, and the president of the ag- 
ricultural college. The number of societies has gradually increased, 
imtil now there are thirty, and the board therefore contains thirty-seven 
members. Under the efficient management of its ejfcellent secretary, C. 
L. Flint, this board has greatly benefited the agricultural interest of the 
Commonwealth, and its annual reports have been eagerly sought and 
highly valued by the fiirmera of Massachusetts, as well as by the intel- 
ligent friends of progressive agriculture throughout the country. By 
the inducements offered for the organization of societies and annual exhi- 
bitions of agricultural implements, stock, and produce of all kinds j by 
the aid afforded to such as were willing to form farmers' clubs for mutual 
improvement; by the publication and distribution of useful information 
upon a gretit variety of practical topics; and especially by a constant 
effort to awaken in the public mind an interest in the subject of agricul- 
tm'al education, the object for which the board was established has been 
most successfully accomplished. 

In the year 1856, members of tlie board jirocured an act of incorpora- 
tion as the Massachusetts School of Agriculture, which would probably 
have gone into operation in Springliekl,\iu 18C2, but for the breaking out 
of the -w ar. 

The legislature of 1803 a<jcepted the liberal grant of CongTess of 
300,000 acres of public laud, and established with the proceeds of the 
sale of nine- tenths of it & liiud for the promotion of education in agricul- 
ture and the nieelianic arts. In accordance with the i)rovisions of the 
act of Congxess, one-tentli of the scrip was sold, and the proceeds used 
for the purch'ase of a model and experimental farm. A commissioner 
was appointed lor the sale of the scrip, and the first 30,000 acres sold for 
the sum of $29,778 40, or about eighty -three cents per acre. The remain- 
ing 324,000 acres were sold for an average price of about sixty cents per 
acre ; and the total fund now in the State treasury, derived from this 
source, amounts to $207,42i 05. This is invested as follows : United 
States bouds, 680,500 ; Massachusetts bonds, |27,000 ; bonds of cities 
and towns, 604.200 ; and cash in treasury, $5,724 05. By the provisions 
of the land-grant act, the State is required to maintain fore\'er the integ- 
rity of this fund, and to pay not less than five per cent annual interest 
to the institutions selected to teach such branches of learning as are 
related to agriculture and the mechanic arts. After thorough discussion, 
the legislature decided to establish the Massachusetts Agricultural Col- 
lege as an independent institution, and to endow it with two-thirds the 
inconje of the above fund, while the remaining third was given to the. 
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Instituto of Toclmology, which had already boguu operations in the city 
of Boston, w ith the speciul object of teaching science in its applications 
to the useiul arts. 

Tlie college charter xras approved April 29, 18G3- Its most hnportant- 
provisions arc as follows: 

FirKt. The board of trustees shall consi.^t of fourteen lucmbers, elected 
by tlie iegislature (or life, or until removed lor Ciuuse. Of tlie original 
bOiU'd, one member was .selected from each county of tlie Idtate, aud^ 
vacancies have usually been filled by the lepslature upon this principle.*" 
The governor, Ueutcnaait governor, .secretaric^s of the boards of education 
an<l agricaltuj^s and the president of the college faculty, are nieiubers 
cjc officio. 

Second. The college shall have a farm of not less than onehnndred acres, 
for experimental and other purposes, and shall make suitable arrange- 
ments for niamial labor by the students. 

Third. The location of the collef^e is made dependent upon a subserip- 
tion of $75,o00 for the erection of buildings. 

Fourtlu The location, phuj of organization, and course of study are 
made subject to the approval of the k\i>ishnnre ; but by a sul>sequeut act 
they were submitted to the decision of the governor ami council. 

Finally. By an act appro\'ed May 2(>, 18U(), the boar<l of agriculture 
was macie a board of overseers of the jigriciUtural colh^ge, with adslHory 
and visitorial i)owers, but with no authority to niterfere directly with the 
trustees in the management of the institution. They wore also author- 
izc*<l to transfer their valuable cabinet and library from the state-house 
to the college, and to hoki their meetings in Aml/erst instead qV Hoston. 

The secretary of the IJoard of Agriculture is also secretary olMlie col- 
lege, and one "of its regular lecturers. The cabinet, which illustrates 
admirably the geology and natural history of the State, has been I'Ciuoved 
to the college, ant] the board holds one of its I wo annual meetings m 
Amherst. An examining committee, of whicii VvoW Agassiz is the pit^s^ 
eut (chairman, attends the closing exercises of each term, and reports 
annually to the board upon the condition of the iujstitution. 

LOCATION. 

The trustees, with the approval of the governor and council, purchased, 
in the autumn of 1804, a t^-act of land in tlu^ valley of the (Connecticut, 
in the midst of the best lanMing district of the Gonunon wealth, contain- 
ing three hundred ami eighty-three and one-half acivs, and situated in 
the towns of Amherst and lladley. The i)ortion iii lladley, cominising 
about one hundred acres, is lovv, ievel land, bounded on the west b.y Mill 
iiiver, iind covered originally with hea^ y timber. The soil is black and 
ritih, but re(iuires drainage for profitable cultivation. At i>re^>ent about 
tlfteen aci'cs are in wood, prijicipally white and yellow pine and oak, and 
tJie rest is used for ])astin"age. From this IcvcJ tract the land gradually 
rises toward the ea.st, until in aboct the center of the estate it reaches an 
elevation of one huudretl feet abo^H^. the stream on the wCvSt hue. From 
this central ridge thcn-e is a gentle slope to a rividet which, entering the 
farm on the south line, nins north to the center, when it turns at right 
angles an<l llovvs through a heautiful woodeti ra\'ine due west to Mill 
liivcr. Vvom this rivulet, now named Bucolic Iiiver, the lancl rises to the 
wooded summit of Mount l^leasarjt, near the east line, wiiicli reaches an 
elevation of ne^irly throe hundred fe<;t above the western portion of the 
property. From a prospect tower upon this eminence, the beholder may 
Burvey every x>ortjon of the college estate, and looking to the wejst^ 
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across tlie valley, lie Bees tTro miles distant tlie grairite peak called Moimt 
Warner, whose base is washed by the transparent waters of the Con- 
necticut. Then tbllowing with his eye the circiiitoas course of the river 
as it %viuds tlnough the broad and fertile meadows from the north, he 
sees the red sandBtone bluff called Su^'ar-loaf standing like a sentinel on 
the plain, while twenty miles aw^ay the horizon is bounded by the wooded 
slopes of the Green Mountain range. Directly north from the point of 
view is a group of rounded, conglomerate peaks, covered with timber, 
the highest, Metanampo, rising twelve hundred feet above the sea level, 
and discant about six miles from the college. The eastern view is 
bounded by a ridge of metamorphic character, Avhich having been 
stripped of its woody mantle has become dry and unproductive. Look- 
mg southward, the spectator beholds the steep, rocky sides of the trap 
range, which beginuiug here runs south through Connecticut to New 
Haven. 

This remarkable variety of geological formation admirably adapts the 
situation for the study of natural science. Along the river are found 
Ibssil tlsh, plants, and foot-marks of nearly two hundred species; and 
within a few miles of Andierst are mines of lead and baryta, where occur 
a large number of interesting minerals. The soil of the central ridge of 
tlie estate is a thie sandy loam of excellent quality, adapted to the culti- 
vation of tobacco, corn, and broom-corn, or to the crops of the market 
gardener. The eastern or Mount Pleasant ridge is crowned by a splendid 
grove o:' large trees of maiiy diftcrent species, as chestnut, oak, birch, 
piue, and hemlock. The kind is somewhat stony, with gravelly subsoil, 
and is specially suited by its aspect and elevation for fruit culture and 
the uses of the arboretum, nursery of fruit and ornamental trees and 
shrubs, ftui botanic garden, to which it is de\^oted. From a reser voii' ai>ou 
this ridj;e an abumlant supply of excellent water is distributed to the 
buiUlingi and grounds. 

The roort of the trustees to the governor and council upon the sub- 
ject of Ucation sijys : 

Amhirst is tbe center of a great agTiculturai region of native New 
England farmers, who will syaipalhize with the pursuits of the students; 
where nrn live and thrive by lair iarmiiig, with no side business of 
trade or nanufactures; where students will iihd agriculture a respectable 
and payiig business, instead of seeing it, as in souu* i)arts of the Coni- 
nionwealti, despised by tiic poor, and the expensive pastime of the 
rich.^'^ 

BUILDINGS AND EKDOWilENT. 

The injtitution has received from the United States $168,000; from 
the town <f Amherst, $7o,0U0 ; from the State of filassacliiisetts, $120,000 ; 
an<l from iillerent individuals, $U5,C00 ; amounthig in all to the sum of 
$o88,(mo. 

This hgj beeu applied to m.eet the w^ants of the college, as follows, 
viz; A mdel and. exi)erimentnl I'ai'm of 384 acres has been purchased 
for $37,50^ The buildings now on the estate have cost in the aggre- 
gate aboit^ 8100,000. There are two brick dormitory builduigs, each 
onehundrd by fifty feet, and together acconuuodating ui an excellent 
ilianner, a at present arranged, one hundred and ten students. Two 
students ccupy a suite of rooms, having a study in coiumon, and a bed- 
room and loset for each. There are seven dwelling-houses, one of which 
is a large )oarding-house ; three are occupied by professors, one by the 
larm supeintendeut, and the others by employes of the college. College 
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Hall is ii largo biiiUliuf?, about one liiindrod by sixty feet, contain- 
mg in tlio upper story a line armory and drill ball ibr tlio military depart- 
ment. Tlic' second story is devoted to the departments of cbemistry, 
pbysics, and engineering. Upon the first floor is the chapel and the 
rooms occupied by students of analytical chemistry; and in the base- 
ment is a general repair shop, a furnuce-room, &c.^ 

The botiinic museum contains the president's office and lectm^e-room, 
and the Knowlton herbarium, which is an admirably mounted collection 
of more than 15^000 species of plants from all parts of the^orld. Here 
are also a unique collection of fifty sections of the trunks of trees from 
the Himalaya JMountaius, numerous specimens of native woods and seeds, 
and about oTie hundred and fifty models of fruits. The Llills fund of 
$10,000 supplies the means for the continual increase of these collections, 
so that this dopartmcnt is well established and endowed. 

The Durfec plant house is a beautiful structure, with curvilinear rool 
and conveniences for the i'>ropagation and successful cultivation of all 
lands of plants. It is filled with specimens of those species which axe 
most interesting from their economic value, their beauty of flower or 
foliage, or their" i>eculiarities in a scientiflc point of view. Wiien com- 
pleted according to the original design it will cover 10,000 feet of sur- 
fac^>. 

The model barn is one hundred by fifty feet, with an L seventy -five 
by twenty -Ave I'eet, and will accommodate fifty neat cattle and fifty 
sheep, aiid contain more than a hundred tons of hay. The posts are 
twenty-four foot high, and the lower floor is devoted to stalls ibi cattle 
and a root room. Tlic up]K>r floor is eight feet above the low^r and is 
easily reached by a drive- way rising about one loot in ten. N'ear the 
entrance is a i)]atform scale, and also a trap door, through wbich roots 
are dumped into the root room below. In the center of the up^er story 
is a floor extending across the barn with a well-lighted room Dn either 
side of the main floor, eighteen by fourteen, and sixteen feet hifh. One 
of tliese is designed for a horse-]>o\ver to cut fodder, and theother for 
grain bins and stairs to tlu^ story bclow\ Under the entirebarn is a 
cellar eleven feet in the olear, for manure. The barn stands east and 
wcist, and teams drive in nt one end of the upper story and mt at the 
other. The lower or cattle story is Avell lighted and ventihted, and 
opens on th(^. south into a spacious yard, protected from, the wst winds 
by the L which contains the sheep pens. The yard is abundintly sup- 
plied with solt, running water. 

The old barns upon the farm have been moved to con venien; locations 
and thoroughlv repaired, and will liold about one hundred anc fifty tons 
of hay. 

COURSE OP STUDY AND INSTRUOTION. 

There are t^vo classes of students which the college is designed to 
benefit, viz ; Those who wish to obtain a thorough literary, sciaitiflc, and 
business education, qualifying them to act well their i)art, Jot only as 
farmers and gardeners, but also as citizens and men ; and tbse whose 
circumstances or wishes induce them to seek a more limited aid practi- 
cal course of instruction, with particular reference to farmin,^ as a pro- 
fession. For the accommodation of the latter it is proposec to have a 
special class every winter, wdiich shall be under the immediat charge of 
the professor of agriculture, and also courses of lectures upn various 
branches of science, and special departments of agricultureand horti- 
culture, in common with the students of the regular classes. 
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The full course of study occupies four years, and tliose who complete 
it receive the degree of Bachelor of Science. Three recitations^ or their 
equivalent in lectures or literary exercises, are assigned for each daj^ 
except Saturday and Sunday. Saturday is devoted to scientific excur- 
sions and recreation. On Sunday all are required to atteDd church or 
Bible class; but in all biblical instruction the inculcation of denomina- 
tional vievrs is^ as far as practicable, to be avoided. • 

All students are expected to engage in manual labor six hours per 
week when required, without compensation, for the purpose of learning 
the various operations of the farm and garden ; and those who wish to 
perform additional work for wages will be allowed to do so, and receive 
at the rate of from ten to fifteen cents per hour. 

Students wivShing to be absent from any assigned duty are exi>ected to 
ask permission beforehand, whenever that is practicable, and in all 
cases to present their excuses after an absence to any officer from whoso 
exercises they may have been absent. A careful record is kept of the 
attendance, attainments, and deportment of every student, and sent to 
his parent or guardian at the close of each term, and only such as are 
faithful, successful, and gentlemanly are allowed to continue as members 
of the college. 

Those who pursue a select course attend recitations and lectures with 
the regular classes; but persons properly qualified, and desiring special 
instruction in chemistry, civil engineering, agriculture, or horticalture, 
may make private arrangements with the officers having charge of those 
departments. Candidates for admission to the freshman class are exam- 
ined in writing upon the following subjects : English grammar, geography, 
arithmetic, and history of the United States. Candidates for higher 
standing are examined as above, and also in the studies gone over by 
the class to which they may desire admission, 

No one can be admitted to the college until lie is fifteen j^oars of age, 
and every student is required to rurnisU a certificate of good character 
from his last pastor or teacher, and to give a satislactory bond for the 
prompt payment of term bills. Tuition and room rent must be paid in 
advance at the beginning of each term; and bills for board, fuel, and 
washing at the end of every term. The regular cxamiaation for admis- 
sion is held at 9 o'clock a. m. on the second Thursday of September; but 
candidates maybe examined and admitted at any other time in the year. 
The first term of the academic year begins on the second Thursday of 
September, and continues thirteen weeks. The second term begins on 
thefourth Thursday of January, and continues thirteen weeks. The third 
term begins on the first Thursday of May, and continues thirteen weeks. 

There ai-e no tree scholarslnps, and students from other States have 
the same privileges as those from Massachusetts, The expenses are as 
follows: Tuition, $12 per term; room rent, $5 per term; incidental 
expenses, $1 per term; boarding, $3 50 per week; washing, fifty cents 
per dozen; expenses of chemical laboratory to studeiits of practical 
chemistry, $5 per term; public and private damages, including chemical 
apparatus, at cost. Total expenses, including fuel and books, about 
$250 per annum. ^ _ , 

Most of the agricultural societies of the State jxiy the term bills ol 
one or more students selected from the applicants within their respec- 
tive limits. The arrangement of studies in the regular course is as loL 

lows, viz : ^ 1 1 • I 

Freshman i/ear.—Pirst term; Algebra, buman anatomy and pliysiol- 
ogy, chemical physics. Second term: Geometry, French, chemistry. 
Third term: Geometry, French, botany, lectores upon hygiene, cliemis- 
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try, hotaiiy, and ap:ricultiire; aii<l excrciseB in ortliogTaplij', elocution, 
ami Euj»'lisli composition diuiiig the jeai% 

t^ophoiiiore year.^l^ir^t term : (Torilian, ap;Ticultiiro, commorcial aritli- 
metic!, and bouk-kocpinj>\ Second term : Gerinaji, trif?onornctry, analyti- 
cal chemistry, with laboratory practice- Third term : Jlentsuratiou, sur- 
veying', analytical chemitstry, zoolof^y, drawing;. Lec^rures upon coni- 
panitive analoniy, disease^s ot domestic aniujals, orgam'c chemistry, dairy 
I'arminj^', andmarkel {iardenini;'; and exercises in En^i'lish composition and 
dechanaiion, dmitii;' the year. 

Jttnuyr year.— Viii^t tonw: I'Jiysics, Frencli or Gennan, agricnltnral 
chemistry', with practice in the laboratory andtho (ield, dra\vinji\ Second 
lorm : Piiysit^s, rhetoiic, horticulture, drawinji*. Tliird term : Astronomy, 
systt-^matic botany, Freuiih or German. Lectures upon physics, miner- 
alogy, the cultivation of the vine, of fruit and forest trees, and upon 
iLsei'ul and injurious insects, and exercises in EnglisJi composition and 
debati^, durini.v the year. 

i^eniffr /yt'^rr,— First term; Intel leotual philosophy, liistorv, physical 
j;*eo}4Taphy. iSecond term: Jloral philosophy, i)olitical ;4eof>'rai)hy, the 
civil polity ot Mas.sachuselts and the United JStales, Third term: Geol- 
ogy, engineering-, iK)liti( al economy. Lectures upon stock farming*, arehi- 
teeture, landscajic gai'dening, rural law, geology, and English literature, 
and exercises in origimil (ieclamation and debate, during- the year, 

Exercises in gymnastics, nn'litaiy tacticw, and the vimous operations 
of the larin and gaiilen, through the course. 

The college was opened for iiUu<lcnts October 2, 1807, and has been 
nearly fall ever since. Tin* avei-age age of its members is about oigh- 
teen years, and (he nuijority an^ farmeis. Nearly all who have entered 
have becMi desirous oi' remaining through the entire coarse, ami all have 
])erlbrmed then' various duties witli cheerliil readiness. The manual 
labor has b<»eu so iar |*erlbrnu'd without any nnmilestations of dissatis- 
faction, and has been regarded as an imp(n1ant i)art of the education. 

The I'aeidty consists of a. president, who is also professor of botany and 
horticulture; a t)r(>ressor of agricultuiv; a professor of military science; 
a professor of matht inatics and ])hysies; u professor 61' oheinistjy; a pro- 
fessor of mudern languages; and such iijstructors and lecsturers as are re- 
quiivd to teach in the best manner the various suLyects of the regular 
conrsc. 

The college is generally coneede<l to have been tluis iar remarkably 
succe^siul, and it is conlidently expectc^d that tlie legislature of the State 
and the wt^althy i'riendsof i)rog'i-essiveagTi(adture will ihrnish funds suf- 
Ihaent to place it in the foremost rani; of the educational institutions of 
Massachusetts* 
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TlTR ElemivNts oi' AGKictji-TtrnK : A Book I'or Young Fannei's. By Geo. E. Waxiug, jr. 
I'imo. 2,'y4 piigc.-j. Nov/ York: Tho TiiUuuo Assooiatiou. 

Tliis book teaches j'oung farmers tlie lirert principles of their profe^s- 
sion, and shows them iii plain languajjo what science has discovered 
and told in its necessarily technical terras, and what oxi>erience has 
proved to bo of practical value. The iacts promulgated lie at the gi'ound- 
worlc of farming, and are essential to the business edncation of every 
iarmer. Its teachings are based on the i)ositive facts of chemistry and 
tlie most eulighteuod practice of modern a{;riculture. The constitution 
of plants, the formation and character of soils, the clniracter ;uid varie- 
ties of manures, the mechanical character of soils, with refereuco to 
draining, sub-soil plowing, roiling, muhjhing, &c., are discussed with 
cofuparativo freedom from technical teru)s. 

A scientific desci iption of chcuiical and mechanical raamiros is fol- 
lowed by suggestions on their relative value, their manufacture, preser- 
vation and application ; on the means of restoring de1icieni;ies of soils ; on 
absorbents, various organic and mineral manures, atmospheri(5 fertilizers, 
leaching, &c. It is mentioned as a "singular fact concerning leaching, 
that water is able to carry no part of the organic Constituents of vegeta- 
bles to any considerable distance below the surface in a fertile soil. 
They would probably be carried to an unlijuited dei)th in pure sand, as 
it contains nothing which is capable of airesting them; but in most soils 
the clay ami carbon retahi all of the ammonia ainl nearly all of th(! mat- 
ters which go to form the ashes of plants, very near the siu-face of the 
soil. If such were not the caee, the fertility of Ihe eisrth must soon be 
destroyed, a s all ol those elements which the soil must supply to grow- 
ing plants would bo carried dovai out of the reach of roots, and U'live 
the worUl a ban-en waste, its surfaw having lost its elements of fertility, 
while the downward filtration would render the water of wells and 
springs unlit for uae. Now, however, they are all rctaintul near the sur- 
laceof the soil, and the water issues trom springs comi)aratively puro.^ 

On the question of spreading manure on kind for an.v length of time 
before being plowtd under, Mr. Waring says: " Practice has gained a tri- 
unii)h over the old tluH>ry. There is no doubt that manure so spread 
is subject to some waster but what is not wasted is so much better iu- 
eorporiited with the soil by the water of raiuK, whieh distributes its sol- 
uble i)arts evenly among all of its iKirticles, that the elfect produced IS 
better than if the raw manuro had been immediately plowed under, 
necessarily some^vlIat irregularly an{l in spots. In this latter case there 
would be no loss of matmial ; but some parts of the soil would receive 
more than was necessiirv, while others would be deprived of any mate- 
lial benetit, and the land would be less I'ertiio than if every root were 
sm-e to and, in every part of the soil, its due iiroportion of the lood. 
Ammonia is formed only during deeomi)08ition; and especially during 
cold weather there is very little decomposition going on in manure 
which is thirdy spread upon the surface of the land; hence the loss Itom 
this cause is not great. ~ . -, ^ i 

" In the case of very heavy maauring, especi^illy witli undecompoaed 
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manure on clay land, a great benefit arises from the fermentation of the 
(lunpf in the soil/ a cliemical action producing a mechanical eftect. 

^^ifight soil, or human excrement, is the best manure Tvitliin reach of 
tlie lariuor. The food of man is usually much richer than that of any 
otlior animal, is of a more varied character, and richer in nitrogen, the 
l)liosi)hates, and otlier inorganic constituents; consequently his manure 
is in iide valuable by containing large quantities of these matters. It 
hiis been used for ages in China and Japan, and is undoubtedly the secret 
af their success in supporting an immense population through almost 
<*ountless ages, without impoverishing the soil. 

Some have siipposcd that manuring with night soil would give disa- 
greeable properties to plants; this is not the case; their quality is inva- 
riably imi)roved. The color and odor of the rose are made richer and 
luore^ delicate by the use of the most oftensive night soil as manure. 

^' It is evident that this is the case from the fact that plants have it for 
their direct object to make over and put together the refuse organic 
matter, and the gases and the minerals found in nature, for the use of 
animals. If there ^vere no natural means of rendering the excrement 
of animals available to plants, the earth mxist soon be shorn of its fer- 
tility, as the elements of growth, when once consumed, would be essen- 
tially destroyed, and no soil could survive the exhauwstion. There is no 
reason why the nianiu^e of man should be rii^jected by vegetation more 
than that oi* any other animal, and indeed it; is not; ample experience 
has prov(Ml that there is no better manure in existence. Night soil 
may be so ko])t tliat there will be no loss of its valuable gases, and no 
offensi ve o<lor aiise from it, wheii it can be removed and applied to crops 
^vithout uni)loasantness; and that is, by simply mixing with it a Uttle 
clmrcoal dust, ixreparcd muck, dry earth, or any other good absorbent, 
thus making what is called ])oudrett(\" — (See article on earth closets, &c.) 

In illustrating the bene (its of sub-vSoil plowing, the author remarks: 
'•If plants will giw better on a soil six inches de<ep than on oneol 
three iDclie.s, there is no reason why they should not be benefited in 
proportion by disturbing the soil to the whole depth to which roots will 
travel*, even to a de]>th of two feet. The minute rootlets of corn and 
most other ])lants vail, if allowed by cultivation, occupy the soil to a 
greatei' depth than this, having a fiber in nearly every cubic inch of the 
Koil for the whole distance. There are very few cultivated plants whose 
roots would not travel to a depth of thirty inches or more. Even the 
onion sends its roots to the depth of eighteen inches when the soil is 
well cultivated. 

'^Tlie object of loosening the soil is to admit roots to a sufficient depth 
to hold the plant in its position; to obtain the nutriment necessary tx) 
its gro\yth; to receive moisture from the lower portion of the soil; and, 
if it be a bulb, tuber ^ or tap, to assume the form requisite for its largest 
devolopmeiit. It nmst be evident, also, that roots penetrating the soil 
to a depth of two feet, anchor the plant with greater stability than those 
wMvAi are spread more thitdy near the surfiice.'^ 

Tbe chapters on under^draining, plowing,^ mulchuig, and weeding, are 
valuable, but in a compact style scaxcely admitting abridgment. 

Ilmv Cnops Oiiow : A Treatise ou the Ckcniical Comi>ofiition, Structure, and Life of 
tho' Plant, ihi' all Btiidcnis of Aipiculturo, with Bumerous lUnstrations and Tables 
of Aiia]ys(3S, By Sanuud W. Johnson, A. it, professor of analytical and agriculta- 
V{\1 cbemiBtry iu tlio Hkeflield Scientilio School of Ynlo CoUogo, &c- 12mo. 394 
pages. Jfev/Yurk: Onmgo Jiidd & Co. 1868- 

Professor Jolmson has delivered an annual com^se of lectures to the 
scientific school of Yale Gollege for several yefixs, and tKis work is tiie 
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result of studies undertaken in preparing these lectures. It considers 
plants from three distinct, yet closely related, stand-points, viz : their 
chemical composition, their structure, and the offices of their organs, and 
the conditions of their life and growth — the author keeping his eye 
steadily fixed upon the practical aspects of the subject. " It must not 
be forgotten," he says, " that a valuable principle is often arrived at 
from the study of facts, which, considered singly, have no visible con- 
nection with a practical result. Statements are made which may appear 
far more curious than useful, and that have at ijresent a simply specula- 
tive interest, no mode being apparent by which the farmer can increase 
his crops or diminish his labors by help of his acquaintance with them. 
Such facts are not, however, for this reason to be ignored. It is just 
such curious and seemingly useless facts that are often the seeds of vast 
advances in industry and the arts." 

In the introduction, the objections sometimes made to theoretical agii- 
oulture are met: "In all cases, thoiight goes before work, and the intel- 
ligent workman always has a theory upon which his practice is planned. 
No farm was ever conducted without i)hysiologj', chemistry, and ijhya- 
ics, any more than an aqueduct or a railway was built without mathe- 
matics and mechanics. Every successful farmer is, to some extent, a 
scientific man. Let him throw away the knowledge of facts and the 
knowledge of principles which constitute his science, and he has lost 
the elements of success. Other qualifications being equal, the more 
advanced and complete the theory of which the farmer is the master, 
the more successful must be his farming. The more he knows, the more 
he can do. The more deeply, comprehensively, and clearly he can think, 
the more economically and advantageously can he work. 

"There is no opposition or conllict between science and art, between 
theory and practice. If tliey appeal* to jar, it is because we have some- 
thing false or incomplete in what we call our science or oiu" art j or dse 
we do not perceive correctly, but are misled by the narrowness and 
aberrations of our vision. It is often said of a machine, that it was 
good in theory but failed in practice. This is as untrue as untrue can 
be. If a machine has failed in practice it is because it was imperfect 
in theory. It should toe said of such a failure, <the machine was good, 
judged by the best theory known to its inventor, but its incapacity to 
work demonstrates that the theory had a iiaw.' 

"The progress of agriculture is the joint work of theory and practice. 
Xu many departments g^eat advances have been made during the last 
hundred years; especially is this true in all that relates to imii)lements 
and machines, and to the improvement of domestic animals. It is, how- 
ever, in just these departments that an improved theory has had sway. 
More recent is the development of agricidture in its chemical and physi- 
ological aspects. In these directions, the present century, or, we might 
almost say, the last thirty years, has seen more accomplished than all 
previous time. * * * * It is, in fact, during the last thirty years 
that agricultural chemistry has come to rest on sure foundations. Our 
knowledge of the structure and physiology of plants is of like recent 
development. What immense practical benefit the farmer has gathered 
from this advance of science! The dense popidation of Grea* Britain, 
Belgium, Holland, and Saxony can attest the fact. Chemistry has aseev- 
tained what vegetation absolutely demands for its growth, and points 
out a multitude of sourees whence the requisite materials lor crops can 
be derived. To be sure, Cato and Columella knew that ashes, bones, 
bnd-dung, and green manuring, as well as drainage and aeration ot the 
soil, were good tor the crops ; but that carbonic acid, potash, phosphate 
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of lime, aiKl coniponiids of nitrogen ai'O the chief i>abulum of vegetor 
tion, tboy did not know. They did not know that tho atmosphere dif?- 
solves the ro(!ks and converts inert stone into nntritive soil. These 
grmid principles, understood in many of their details, are an inestimable 
boon to agricnltiuT., and intelligent farmers have not been slow to apply 
them in \)ractiw. The vast trade in phosphatic and in Penivian gmiiio, 
and in nitrate of 8oda; the great manufucturevS of oil of vitriol^ of super 
phosphate of lime, of iish fertilizers: and the mining of fossil bones and 
of potash salta, are largely or entirely industries based upon and con- 
ti^olled by chemistry in the service of agricultm^e." 

In the chapter on the vegetativo organs of plants, it is remarked that 
the most satisfactory observations we possess on the quantity and length 
of roots of several important croi)s growing in the fiekl, have l>een made 
by Schubart, who separated them from the soil by the following expo- 
dient : ^' An excavation was made in a field to the depth of sis feet, and 
a stream of water directed against the vertical wall of soil until it was 
washed aw^^iy, so that the roots of the i^ants gTowing in it were laid 
bare. The roots thus exposed in a field of rye, in one of beans, and in 
a bed of garden peas, presented tlie ai)pearanceof a mat or felt of VThite 
fibers to a depth of alxmt four feet from the surface. The roots of win- 
ter wheat he observed as deep as seven feet, in a light subsoil, forty- 
seven days after sowing. The depth of tho roots of winter wheat, win- 
ter rye, and winter coi/^a, as well as of clover, was from three to four 
feet, ^ The roots of clover one year old were three and a half feet long; 
those of two-year-old clover but four inches longer, 

"Some plants have roots equally able to exist and perfonn tbeir func- 
tions, wliethcr iu the soil or submerged iii water. Many forms of veg- 
etation found in our swamps and marshes are of this kind. Of agricnl- 
tunil plants, rice is an examj>lo iu point. Bice will grow in a soil of 
ordinary character, in respect of moisture, as the upland cotton ftoils, or 
even the i)ine barrens of the Carolinas. It flourishes admirably in the 
tide swamps of the coast, where the land is laid under water for weeks 
at a time during its growtli, and it sucjceeda equally well in fields which 
are flowed from the time of ])lnnting to that of han*esting." * * ^ 

**The idea of species as distinct from vo/Hety^ which liavS been held by 
most scientitic authorities hitherto, is based primarily on the faculty of 
conthmed repro<luction. The horse is a species comi)rising many varie- 
ties. Any two of these animals, by sexual union, may propagate the 
species. The same is true of the ass. The horse and the ass, by sexual 
union, pro<luce a hvbrid — the nuih^ — but the sexual union of mules is 
without result. They cannot continue the mule as a. distinct kind of 
animal — as a species. Among animals a 8pe<iics therefore comprises all 
those individuals which are related by connnon origin or fraternity, and 
which are capable of sexual fertility. This conception involves original 
and X)ermanent ditfercnces between different species. S]>ecies, therefore, 
cannot change any of their essential characters, tliose characters which 
arc hence termed specific. 

*<Indivi(hials of the same species differ. In fart, no two individuals 
are quite alike. Circtunstances of temperature, food, and habits of life 
increase these dillerences, and iv/Hr^f/av origkintc vviien such different'* 
assume a com jaratwe 2^(^y'i^^(i^ic)ice nm] fixity. But r s external conditit.n.4 
cause variation away from any particular re])resen Native of a species, wo 
they may canse variation buck again fo the oii^>inal ; and although 
variatioii may take a seemingly wide range, its boiuids are ilxed and do 
iiot touch specitic characters. 

"The causes that produce varieties are numei'ov^^i, but in many cases 
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their nature and tlieir mode of action are diificult or imxiossible to under- 
stand. Tlie influence of society or abundance of nntriTnent we can easily 
comprehend may dwarf a plant or lead to the production of a giant indi- 
vidual ; but how, in some cases, the peculiarities thus impressed upon 
individuals acquire permanence and are transmitted to subsequent gen- 
erations, while iu others they disappear, is beyond explanation." 

These extracts give an idea of the nature of the work. The appendix 
contains twelve tables exhibiting the composition of a large number of 
agricultural plants and i)roducts, viewed from many different stand- 
points, of value to farmers and students, and which probably cixnnot be 
found" elsewhere in our language. They are the average of several trust- 
Avorthy analyses by Professor Wollf, of the iioyal Academy of Agricul- 
ture at Uohenheim, Wiirtemberg. 

VFabm Tauc : A series of articles in tho coUoqnial stylo, illustrating vnrious common 
farm topics. By George E. Brackott, Belfast, Maiuc. 1"J0 pages. Boston : Loe & 
Sliepard, lri68. 

A volume of familiar conversntions of the author, with his neighbor- 
ing fariners, on haying, buttcr-makiiig, nianagouicnt of cattle sli<)wa, 
agricultural colleges, apple trees and insects, guess-work in fanning, 
selection of seed corn, farniera' papers, road-niaking, fancy fanners, 
farm fences, pigs and poultry, hmik.sters or middle-men, parasitic plants, 
winter management of live sto(;k in bi^rns, and other topi(;s interesting 
to faitQers. The colloquies are full of good sense and practical infornui- 
tion; a part of OJie with his neighbor Smith, on "farming by guess," is 

here given : ^ , ^ ^ i. 

"We farmers are a stubborn class to Icm-n. We do not accept tacts 
without a good deal of proof and persuasion, and, in too many cases, 
work out our own injury through a fear of being too easily deceived. 
This is a progressive age, 'and those who allow themselves to (all m tl)C 
rear in the march of improvement must be content to occupy second-rate 
positions, and be satisfied with small pecnniary rewards. 

"Itis soraewhflt surprising that, notwithstanding tlie improvements 
in nearly every department of fanning, m Uttle has been oflected toward 
hulucing farmers to perform their operations in a more systematic niau- 
ner, and keep a regular record and account of their farming and busniess, 
generally and specitlcally. But for one farmer who practices such a 
method, ninetv-uiue keep all their accounts 'in their heads,' as it is 
termed, and consequently are properly called gvesH farviers, for they never 
hww anything, only gness it is so and so. They don't know whether this, 
that, or the other crop pays best; whether they can afford to sell their 
stock or produce at such and such price or not. They can't tell whether 
it is for their interest to continue a certain cx)urseor husbandry, use such 
a fertilizer, cultivate a soil in such a manner, nor even, at the end ot the 
Year are thev sure whether their names should he recorded on the profit 
or loss side of the ledger. Having kept no account of then' doings, they 
arc almost whoUy iu the dark. They can only 'guess it's about so. 

" Now, see here, Smith. Here is my corn-field record. I have written 
down everything connected with it, and to-day 1 have summed it all up, 
and hiotP all about it ; there's nob a particle of gncss-work. Here is the 
size of the field, kind of soil, when and how many times it was p owed, 
harrowed, and furrowcMl; also the amount and kind of innmm-, how it 
was applied, and what and how much top-di'cssing I nsed. Then there 
is the time of planting; preparation and kind of seed; .^^wjar apart it 
^v-as planted in the rows and hills, and how many stalks in the hill; when 
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and how lonp: after i)lanting it came up; manner of cultivating, time of 
harvesting^ &c. And lierc 1 have got, in exact flgureSj the cost, value, 
and price of everything; planting, hoeing, and harvesting; the value ot 
the corn, beans, pumpkiuB, and Ibdder; the value of the manure, rent 
of land, manure left in the soil, and every item set do\ra in full, so that 
I know exactly what it cost mo to raise that i)iece of corn, and thus, 
whether it pays to continue to grow corn under such circumstances. 

^' This is only an example. All other larm operations may be recorded 
in somewhat the same manner, more simple if you j>lease, and then there 
would be an end of the continunl guessing aiid thinJcing^ and ignorance in 
regard to those things we should Jcnow about. Of course keeping such 
records occupies some time, but how can it be spent to more advantage 
than in tbus obtaining a better knowledge of our profession, and the 
workings of that special branch in which v/e may be engaged? Brother 
larmers, thiuk of this matter, and act upon it* Don't be careless and 
stubborn, and persistently continue to drive on in the old ruts, simply 
because you have been accustomed to so doing, or because your fathers 
have done so before you; but accept a change whenever it is for your 
advantage to do so; if not fiyr your own sakes, for the good of your boys 
and posterity." 

The Fakmkrs' and Mkciiaxic^' Manual, witli luauy valaaWo tables for liiachinists, 
iuaiinfactur(n\s, nievclmnts, ImiUlorfi, cngineorfl, maRons, painters, plumbers, garden- 
ors, accomitnnts, &c. By William (Jonri;ncy. Roviseu and enlarged by George E. 
Warinjc, jr. 8vo. fiOl) pages. Ncmv York: E.B. Treat <L Co., 1868, 

This work waf^ conipiled by the Williaui Courtney, of England, 
and contains many nseliil tahlcB and faets in the fields of agriculture, 
hydraulics, mechanica, and most of the ordinary pursuits of life. It 
comprises the substance of the x)rincipal i)ractieal hand-books of the 
day, on the naeasurenient of land, hay, grain, timber,. weight of cattle, 
capacity of wagon beds, gauging of casks, valuable facts on plants, soils, 
manures, the seasons, fuel, weather, fences, draining, soiling cattle, steam- 
ing food for stock, dairying, gardening, &c. The work has been, care- 
fully revised and enlarged, with a comprehensive abstract of Mr. War- 
in g^s treatise on earth closets, which he considers ^Hhe coming reform 
that promises more for civilization and for national pros{)erity tiian any 
improvement that has been brought to the notice of the public." An 
elaborate chapter on tile draining lias also been added, and the numerous 
tables of the original work reduced to the coins and measures of the 
United States, The book is illustrated in a clear and attractive style. 

Tin"; Amicrican Wiikat Cur-ruiiiST. Illustrated %vitli numerous engravings. By 8, 
E, Todd , horticultural cdUor of the New York Times, and author of the YouSg 
Fi5me?s Mfiuual, &,c. 432 pages. Now York : Taiutor Brothers <5b Co., 1868. 

This treatise on the subject of wheat is given as the result of more 
than forty years' experience in its culture. Tbe author claims to have 
investigated the failiu^es of the \rheat crop, and has endeavored to dis- 
cover eiiicient and practical remedies, discarding all mere theories, and 
telling farmers how to raise good wheat where their predecessors failed 
to get lair crops. The worlc discusses the botanical character and 
chemical structure of the wheat i)lantj describes the several varieties} 
its proper soil, preparation, culture, and fructiflcation ; harvesting, 
general management, and requisite machinery j mildew and other dis^ 
eases ; insect enemies, and remedies for their ravages j closing with a 
description of the various reapers and other labor-sa\ing machines now 
in use. The author doubts the practicability of selecting wheat from 
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different latitudes, so as to secure a variety that will rii^ea before the 
midge begins its ravages, but concludes that wheat is not different from 
Indian corn in its climatology, and that it ii? governed by the same laws 
tiiat control other useful plants. The seasons are so different that the 
same viriety, cultivated by the sanie farmer, and where soil and loca- 
tion are as nearly alike as it is practicable to have them, will not ripen 
at the same period in two, three, or lour succeeding harvests. Conse- 
quently, when seed is \)rought from the north, and it fails to produce a 
satisfactory crop, or to ript.'n as soon .as the same variety has been 
accustomed to mature, nothing definite is proved in regard to the 
climatology of the wheat plant, because the field where it was giwn 
may have been a warm and quick soil, with a southern exposm-c; and 
the crop may have had. the advantages of superior cultivation and a 
propitious season, and every circumstance favoring a bountiful crop. 
On the other hand adverse conditions Avould produce a very different 
result, and such experiments lead to incorrect conclusions. 

The opinion is expressed that whi:at may be raised all over Xew Eng- 
land, and that the whole matter may be summed up in a few Avords, viz ; 
cultivate well and manure bountifully. Usually, the best preparation 
of the soil for wheat is a dressing of rich, well rottetl, or composti^l • 
barn-yard manure. TJiiiotted manure tends to produce a heavy growth 
of straw, liable to rust, and to yield less grain. It is best to apply it 
lat« in autumn, harrowing it in after the land has been well plowed. It 
will be well decomposed by spring. If necessary to apply the manure in 
the spring, scrape the hog-yard for it with broad hoes, and use heaps oL' 
fine manure previously collected ; and if the soil be compact and heavy, 
add well-rotted chip manure. On soils with a great amount of vegetable 
matter, never apply barn-yard manure unless thoroughly composted or 
rotted. Where there is a groat growth of straw, wood- ashes, eitber 
leached or unleached, liberally applied, will have a good influence in 
producing bountiful crops of grain. After a few years of thorough 
cultivation and manuring, heavy crops of wheat will appear. 

Charcoal dust as a fertilizer ia recommended, being composed almost 
entu-ely of pure carbon ; and when small fragments ar§ exposed to the 
influence of the weather, they uudergo but little change in a long term 
of years. Still the roots of growing plants will lay hold ot the small 
bits of charcoal, and appropriate the substance in the coal to the growth 
and development of the stems, leaves, and seeds of grain, fruit, and 
vegetables. Charcoal, and particularly chai'coi\l dust, has the power oi 
attracting and fixing large quantities of ammonia, and retaming this 
fertilizing material when buried in the soil, until the fine fibers of the 
roots require it for promoting their growth. It has the power also ot 
attracting and retaining other gaseous substances besides ammonia, 
highly beneficial to gTass, vines, trees, and shrubs. Observing farmers 
must have noticed the luxuriant growth of cereal gram about the places 
where charcoal has been burned, even thirty or forty years ago. The 
stems of wheat on such old charcoal beds are seldom aflected with rust, 
and the straw is stilier than that grown where there is no dressmg ol 
charcoal. But the particles of charcoal should be ground fine, and 
reduced to a liquid condition. Charcoal dust scattered in the stables ol 
domestic animals will absorb largo quantities of the choicest lertUizing 
material, imparting a rich pabidum to the roots ol growing plants, in 
the selection of seed, farmers are too careless. Early maturity m wheat 
is of the first importance. Seed that ripens early should bo selected ; 
and that which grows on high, dry, and heavy soil, rather than that 
from a ligbt, mucky soil, as being -whiter and plumper. In this respect 
36 
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all Rniall j^rain r.my be classed together, as barley, rye, and oats. Tlie 
froqucMit Vail live or wheat in iiorthern Illinois is proba bly due to care- 
lessn<'ss in select in j^' seed ; tlielarmer going to bis bin, and cleaning over 
tlie required niunber oi' buj^bels to bo sown, and really often withont its 
being cleaned at all, Irom want of time." If it is a law of nature that 
like producer like, what can be expected from sucli a course but a cou- 
staut, certain deterioration? 

Cotton Cn/runi:. I>y Joscnli U. Ii>niiau. With nn adcTitioiinl clmpter on cotton Beod, 
iukI !idos, by J. R. Syphur. iJO pu{^oa. JJuw Vor k i Orango Judd &- Co. 

Tbon;;]! (H)(.lonv the juroat Ameriitan staple of export, has been pro- 
claimed a kinjj;- in the conunercial worUl, no leading crop of the country 
lias been so little studied bv scientific men, and none has been cultivated 
with so little regard to fnndan)enta] principles of agricultimtl chemistry 
Ml. Lyman ascribes this to three reasoi::": 1. The class of hdun* hith- 
erto appaed to cotton-riiiKin<;' has been, in the last depve, rude and 
unskilled; 2. The openini>'0£' vast regions in the south-western States 
of virj»in and inexhaustibie soil, obtained at almost nominal i>rices, 
1ms retulcred unneccvsyary that system of culture required in the older 
States to keep the hind in uudinnuishcd production j and, 3, Cotton is 
not a rajnd exhauster of any soil. 

In this treiitise the climate and soil best nda})ted to cotton growing 
are describe<l, with ))raciicai <lirections as to the established routine in 
its culture; its (Miemies and diseases; how the crop is cultivated ; the 
retpiisit.e stock, im[)lcments, and laborers; picking, ginning, baling, and 
marketing; a '^aleialar for nl] I lie operati()ns of cotton planting through 
tlie y<^ai* ; (piality, <\\tcnt, nnti characteristics of the cotton lands of Nortk 
AnuVica; the varions kinds cultivated in tlio United States ; sugges- 
tioi^s \u regard to an improved a:id scientific mode of culture; and how 
to realize the n)ost irom a crop, by combining the growing of cotton with 
its nntuaiacture into yarns innl labi ics ; its value as n plant, ami the uses 
to which it amy be applied ; its pa.^^»t an<l future history and statistics; and 
practical suggestions to the various clasvses of persons who propowse to 
engage in cotton growing. At the close of the work, a chapter is adde4 
byJ. li. Sypluu', fornu^rly an engineer in the United States navy, on cob- 
ton-seed oil and cake; tlie nnunifacture of this oil and its uses in the arts; 
and the valuii of cotton-seed cake in stock feeding, and as a lertilizer. 

The bisects tlmt afflict ami sometimes wholly destroy the cotton plant, 
viz., the cotton louse, the ant worm, the cotton worm or inoth, the army 
m)rm,and tlie boll worm; are described and illustrated by drawings made 
from the engravings of Professor Glover, of this Department. Several 
suggestions are unule as to the best modes of destroying these formidable 
X)ests, 

The autlior holds tlnit the preservation and restoration of cotton lands 
depend on two practices, the one mechame^l, the other cliemical ; the 
former involving no other ex[^ense than a little well-directed labor; the 
hitter, the restoration of a few pounds of potash, lime, and phosphorus 
to each acre fVom which a» ero[) has been taken, 

i; Mechani(nd; circle plowing and ditching, to prevent the deteriora- 
tion of the light, porous, upland cotton soils by washing. It is said 
that Mr, Jeirerson lirst suggested this, takijig the hint from noticing 
that thepeasants in France conformed the curve of their furrows to'the 
slope of the hills on which they \vere plo^ving. lie reconnuended the 
phm to a iMr. Dunbar, who ha(l extensive plantations on the steep bat 
fertile hills near Natchez, The simple good sense of this innovation on 
tile old and ruinous mode of plowing, at once rccomiueiided itself, and 
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it wavS ndopkd by the i^CBt intelligent i>]ant<^rs. But miUions of neiVB 
luul been y:o]\ niftli vumed imd thi.nxn out to se<^o;o pass and the roxet^ 
l)elorc tlu? ihqri'oved ukkIo v.as broiuifht hiU) practice. In t^at pnrt of 
Mississippi wliorc it wr^s lirst adopted, tlic plowmen have acquired \sF(*h 
skiiljtliaT, Tvitu n gocd tvodiors^o phre^^ <)ne will iim it in tlienoitest s:ril, 
over irrerrul'-u^ giCuiis of Ktcei) liili.M, m that liavdlv a ton of raold vrill . 
bo washed into tlic bottoniK dnnng the. most rainy sentr^oii, Tlii^ vmhIc^ 
of circle plovvijuMi-^ recoinineiHled ' l^>i' general ^-lopcioii on hiily ,hlI:d^^. 
rrobitWv the be^t v;nyto be^ii" this s;\'Ktein i« in eonih ctioii with a Keries 
of circle ditches, tor the eniistnictiou of which ainj^lc details arc given 
ill the voIu!^.H> under coiiHideralion. 

2. Th.e nature aiu] aiVtOnr.t of the roqr}.sitc fertili^^er.s. After stating 
what is :ibHtra<rted irom the £^oil by Ihic^ crop, a eonip-st lieaj) is i-eeoiu- 
iiieiided, made by hauling uuick to the barn yard, and allowing ho-8 to 
root it over ; the di0])piiu>-s of bai'ii-yard fowl;--, being rich in pbonpiiJVtes, 
sbonUl be added, and llrae and awhes occasionally eprinkled on the ]>ih^ J 
thin manure, ii^ to h.e ajjplied in eonin^t'tion with the ciyciUe,r inode of 
plowhift*, fto as to retnin al] these I'ertili^/tng Riilts in the soil. The appli- 
cation of about a eord of thi^ eompost to the aero wovM preacrve the 
cotton hnuhs from deterioration and einible them to produce u bale to 
the acre J for ten, perba.ps twenty yenrR. 

Tlie follovring rotation of croprj is rdso rcGomii-iended : Divide the 
plowed land into three jiarts, as>i{?ninfy for cacli iann hiborer live reres 
in cotton ; ten in cereals aiul potatt>ei\, r.ccordinjj to Roil and climate; 
allowiiig five to remain fallow\ Ihiongh xstock nniat be kept to censume 
all tlie food grown on the ten acres, which Kto(*.k .^Imuld be confinecl in 
pens at night, und well littered with le:rves and pine ytraw, (v/hich in 
Rliort and containvS more i)ota«h than wheator oe.t straw^,) and no mauare 
be waited. A few i)oan<Ls of MnljUinric n<:id, niter it 1-as eaten u]> all 
the bones ami deeayed animal nmtter on tlie place, s^^hould be 8i>rinkled 
on this eompofit. Wood aslies never come ann'ss. The decaye<l leaves 
of the ashes v/ill alibrd the necessary ]>otaRh, and the ordure the phos- 
phoric acid and lin>e. This is; to be sxn^ead liberally on the land that 
was fallow the previous year; and by itn luiving been faUow^ Ihe cocoons 
of the boll worm will btv ibund to have died out. By lliis hipfh and care- 
ful culture, Doctor Cloud, an intelligent planter in Alabama, Ihinlcs he 
took aa much cotton from his Cve acres as Ins neighbors from their ten 
Or fifteen acres cultivated in the ohl style* 

Ilowever important it may be to the South to comlnnc the growing of 
cotton with its manulacture into yarns aj:d Ixibrics, it is not likely to 
he done, to any great extent ibr nuiny years, on aeconnt of the sparse- 
ness of the poimlation. Oi)eratives are v. antiug/anil, not only so, but 
the class frou) which operati ves ju'c i)roduced. 

Mr. Lynvan closes his j)art of the treatise with some practical su^i'^'ea- 
tions as to the various classes of persons who will 11 nd it an object to 
enjjago in cotton-planting, lie gives some interesting statistics and 
strong commenial reasons lor believing in a future for cotton planters 
more brilliant than anything in the past, whvu tlio new system of free 
labor shall have settled d<jvrn on a linn basis ; the experience of the world, 
t^hice the outbreak of our lute civil war, having established the great t^upo- 
riority of North America as the best cotton -growing region of the globe. 

^lARDENiNG TOR Puorrr: A Guiilo to the «ucc»3«Rfnl niltivalion of tlio marki^t aticl 
faanly gaixluii. inuHtrjited. By Pcto* HoiitliTsaii, Sontli Borgeu, New Jcr&v^y. U 
mo, 24v> pages. New York : Omuge Jiuld & Co. 13CJ. 

The author of this volume is well know^nas one of the most sticcessful 
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market gardeiiera ou a large scale in the ^^cir»ity of Nevv York ; and, liav- 
ing bad practical experiaice ia all the tlepartmciita of Im i^rofossiou, Li?i 
book luiwS a xnhxe which i)kces it above siiiiplc compilations on this subject. 

Detailed iiKstructioiis arc given as to the proper loeatioii and prepara- 
troD of a [>'ardcuj the necessary implements, the ii\amigeuie]3t of cold- 
. frames, hot-beds, and grceiiliousea ; transplanting, and tlie packing of 
vogctablcs for skipping; and tlie leading vegctablcH now nsed in this 
country, and tlie troubleyonie insects lo bo c'ncoiuiteixnl, arc described. 
A calendar of oporation^^ lor each month is given, with iuivicc as to the 
proper men for the buyine^svthc amonnfc of capital requisite, anil the 
working i'oiw) vqv aero necessnry in cultivating the vegetable gardens 
that supply the great inarketB of ]S'ew York and l^hiladelphia. 

In the chapter on drainage, an instance is giv(ni ol' a German Avho 
leased tor ten years eight acres of wot land nenr ^'e\v York". After work- 
ing it for three years, vatli late and stinted crops that barely alibrded 
him a living, hJ vras advistul to drain it. but hesitated, as hi« lease had 
but seven y'earB to run. Uo fmally acted on the a^lvi(^e, and spent $500 
in tile-draining. He then obtained early and luxuriant crops, and at the 
t4L>rmination oThis len.se, purchascil and i>aid for hi.^; (^ight acrcB $12,0003 
the waviiij^s of six year^ on his drained garden.'- ]Mi\ licnderson addifi, 
^^I honestly believe tliat had he gone on without liraining, ho would not 
bnvo made in twelve yours, far ^i512,O0O in hik years." So 

much for judicfiou.s drainhig. 

Among t he fertili?:errt now wa5>ted5 the rt*.rn.^;e hops or l.)reweriea are 
represented lo be oi' tlie Hrwt importauee^ a^ they possess high fertilisiing 
propeWies, and arc excellent for breaking up an<l ])idvevizing the soil, 
and Mr. llender.son considers them of nearly doui>l(^. the value of Rtable 
manure. 1'he shavings and scrapings u\' horn and v/halebone are also 
rated as valuabh^, <H)rnposted witli 3u>t jnanure. which extracts the oil 
from the shavings, intermingling it vrilh the whole, .lie has known the 
7nixture of Jive tons of whalebone shavings wiMi ordinary stable ma- 
nure, to make ^A(\0 ililTeixnuH} pei' acs-e in the value ol' the crop. Such 
factories not being eouuaon, however, it is OTdy in certain localities that 
this lertilizer can he liad. Sugar-house sctun, composed largely of blood, 
charcoal, and saccharine refuse, is also a valuable fertilizer, properly 
composted witli muck. The common concentrated manures of guano> 
bone-dust, poudrette, iKrc, arc used witli very^satisfac^tory results. Mr. 
Henderson is convinced by direct experiment that manures, cither liquid 
or solid, organiii or inorgjuiic^ are uni^rofitably employed when applied 
to plants in a dormant state. In the highly cultivated gardens about 
our larg<^. cities, where the grounds are so incessantly i)iowe(l, harrowed, 
and dug over, insects have but little <;hance for a ibotliold; tobacco 
water, applied ^vith a syringe^ destroys them in the forcing-houses; and 
l>one-duBt sprinkled ovt^ late sowings not only kills the cucumber bug, 
but encourages the growth ;of the crop. The most tbrmidable insect 
gardeners have to encounter is tlm Anthomy'ia brmsicayof Em^ope, which 
attacks the. roots of the cabbage tiimily, causing the destructive disease 
known as '^club-root.'' Mr, Henderson discredits. the old dogma that it 
is caUwSed by liog-manure, heavy soil, light soil, &c,, and (claims that the 
insect is harmless to tlie i)lant when in the ])crfect state the first season, 
but that it is attracted by it, deposits its eggs in tlie t^oil, and in the 
maggot condition, in which it appears the second year, it attacks the 
rooty which bcconies enlarged and carious, ruining the plant. Cabbages 
and cauliflowers, of course, can be sately grown only in alternate yeurjs 
on the same soil. On aoils containing a l^u^ge amount of lime, this insect 
cannot exist to an iiyurious extent. 
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TiiG book clo8e.s witli a u^^efiil cliapter on the propagation of plants Iw 
ciittingwS, in v;liich the author .siinpliiics wlmt has often Ix^en bofoffgert 
vAth mystery by gardeners. 

This book is handsomely printed and illustiiitcd. 

'^^^ ^?orTU ; or, How lo rryo^v yo.jrctahles rind CruitM. IW tiic^ lute 
William K \Viuto., oi. Atlious, ( ieorf^in,; with additions by Mr. J. Viin Ihivcn imd Dr. 
Jixme/aCamak. VJmo., 44-'! pjwo:', lUnstrated. Ne^v YoTk\M3iv.m?o Juddc^L-Ci). 1RG8. 

Tliisis arevi.sed edition of tlie Into William K Whitc'B Gardenitio^for 
the Sonth;^ lifter hi.s death Ins corrections for the new edition were 
revised by Mr. Van Buren and J)r. Oamalv^ who Ixavo incorporated the 
more important diseoveries made in horticnlture during the last dozen 
years. Though originally pre] >ared for the climnte of the sonfhern States, 
the seasons of which difter ho ranch from the northern in heat and 
dryness, its utility is not confined to that section. The characteristic^^ 
and improvement of soils the sonrces and pre]3aration of jnannres ; rota- 
tion of crops; hot-bed.s, eokWrames^ and pits; garden implements; the 
propagation of plants, budding^ pruning, grafting, training, mulching; 
protection from £t*osts, insects, ^^ermin, &c., are discussed. We <iuotea 
few paragraphs from the chapter on rotation of crops : 

"The same crops cannot be gTown from year to year upon the same 
soil without decreasing in iiroductiveness.' All i)lants more or less 
exhaust the soil, but not in the same degree nor in tlie same manner j 
hence as different plants appropriate different substances, the rotation 
of crops has considerable influence in retaining the fertility of the soih 
If the same kind of plants is continued upon the s.n me soil, oiily a portion 
of the constituents of the manure apj>lied is used ; while, by a Judidotis 
rotation, ever\i;hing in the soil or in the manure, suitable for vegetable 
food, is taken up and appropriate by tlie crop. However plentiful 
manure may be, a succession of exhausting crops should not be grown 
upon the same bed, not only l>ecause abundance is no excuse for want 
of economy, but because manure freshly applied is not so immediately 
beneficial as those rem ins of organized matter which, by long c>ontinu- 
ance in the soil, have become im palpably divided and diffused tlirough 
its texture, and of ^^'hich eacli succeeding crop consumes a portion. 

*' Some crops are so favorable to weeds that if contuiued long upon 
the same bed, the labor of cultivating them is much increased ; while if 
raised but once in a place, and followed by a cleoning ci'op, the weeds 
are easily kept imder. Besides, many crops planted continually in the 
same soil are more liable to be attacked by the insects which are the 
l>eculiar enemies of those plants. 

*^ Many insects, injurious to plants, deposit their eggs in the soil which 
produced the plants they have infested, ready to commit their depreda- 
tions upon the siicceeding crop ; but if this is changed to a distant locality 
they often perish for want of their proper food. Manj- parasites, also, 
have their seeds or spores in the soil^ to the increased injury of the sue- 
ceeding crop, if of the same species. 

" Again, different plants deriw their principal nourishment from 
different depths of soil. The roots of plants exhaust only the portions 
of soil with vvhich they come hi contact. rerpendicular-rootcKi plant.^ 
throw out few side roots, and derive most of their nourishment from a 
considerable depth, v/hile fibrous-rooted i>Iants seek their food near the 
mrface. Plants of the same species extend their roots in a similar 
direction, and occupy and exhaust the same strata of cartli. 

" Different plants, by means of their roots, act differently upon the 
physical mitnre of the\soiL Surface roots spread abroad their tufted 
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libers, wliich, in tlicir decny, brouk up and ligbton tbosnrfp.ce soil, vrbile 
tlie roots of cIoxvy have i\ isoiuewhat similiir cliect upon the deeper strnta. 

The iiioiU exluuustiiig ltopkS i;re, iiig'ei]ci'al,thot::e which are Jillovred to 
perroct their seeds, as tiwy extract irom the tsoil all the essentials of the 
lj!ant iroin the root to the seed. - The seedn of many .specdes d.r,\v Irciu 
the .soil mure hjr^ieJy its anunouia, phos])hate.s, tii^.j than the tutal amount 
extia.cted in tlie ibruuilion of all other piirt.s of the i)lant. lioot-eroi)>s 
arc s^enerahy U^yis exhausting;'; r.nd i)Jants culti\'i)ted lor tlicir Icave:'^ are 
nsiuilly stijl loss so. 

A rotiitiou wiis formerly thouj^^ht no(X\ssary from an idea that each 
pUmt throws olf fioin its roots into tlio soil eortaia injittcrs wluch are 
iiijnrior.s to others of the same species, aitevward jyi'own upon the same 
soil. It vras also thonjiht that there v/cre some tribes ot ])hiuts, the ilg'^ 
lor instance, of vrldch the iicrid juices from the root injure<l tlic soil ami 
the plants {»to\vu near them; while of others, as of lej^inneSj the sv/eot 
jui(u\s were benelicial to the i^oil and the atJJaceut or succeeding crops. 
These \'iews are not now consi<lered tenable/' 

Fo lowing- the preceding to])ics of general ap]>lication is a dCvScription 
of the vegetables and fruits adapted to the climutc of the South. 

Tur Small FauiT Cn/rumsT. By Aiuhunv S. Fuller, practiral lioriiculturiHti nidgo- 
w'ood, Dt'.r^en County;, New J(vrsev. 270 pn^joa. lUufitvatcd. Now York; Orange 
Judtl & Co. 1833, 

The progreswS of small fruit cidturein the ITnited States during the last 
dozen yeaia has been remarkable. The facilities idVorded by ournu- 
merous railroads, and ihc liberal i)rovisions of our i)Ost ofiice hiws, by 
whicli plants, <Hittings, a;id seeds can be sent through the ziiails at a 
triiling exjieiise, have* stiiiudated horticulturisbs to gieat ellbrts in pro- 
ducing new and improved varieti^^s. In a(Ulition to this, the extensive 
use of fruit-preserving cans creates a denmnd i\iv thousands of bushels 
of choice fruits for honu^ use for (iUnilies in both town riud country, and 
tens of thousands ibr hotels, saU)<>ns, nnd cominerci;d ))uri>oses- Nearly 
every steamer and sailing vessel leaving our j^orts takes a su])ply for use 
on the voyage, and it often forms a part of their iroight. The induce- 
ments for cultivating sumll fruits are thus very large^ nnd, in fact, ox- 
tensive culture ami success in ))ro(iucing now and better varieties of 
ben-ics have been a prominent leature in American horticulture. Now^ 
villages are springing u]) on our railroads whieli soon become tihipping 
points to the large markets, and many places that did ])ot exist ten years 
ago, are now ainmally sending to market half a million to a mlllioti 
baskets of fruits every season. The public a.pi>otitG for fruits literally 
grows Vvith v/lmt it feeds on. 

This extended cultivation of small fruits has created a dcniand for 
practical information frou) both the amateur and professional cult ivator^ 
and Mr, Fuller has given in this Vc^lumo the results of his personal ob- 
servation and oxperienco, extending over a long period of years* Tho 
history^ <,'haraetcr, culturc^, and uses of the strinvborj-^y, barberry^ rasp* 
berry, blackberry^ dv, arf chcny, currant, gooseberry, cornelian cherry, 
cranberry, liuckleberry, and she])herdia, arc followed by an account ot 
the insects and diseases by which they are afdicted, and^'a description of 
thcA leadiug native and also foreign varieties- 

This worlt closes vdth a chapter of suggestions on gathering and \m)- 
paring sm;dl fruits lor market, with a descri]Uiofi of thevnrious haskctri 
and boxes used, On the hirgc berry forms in New Jersey, the harvest 
tiine is a season of as much rejoicing as the time of vintage in the vino 
countries of Euroi)e. Kuip-oyjijcnt in picking in ailorded to quite im 
army of worueu and chiidroUj and good feeling prevails on all sides. 
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TiIT^ CrRAvn CrLTUUit-T. A treatise on the cultivation of the nati%'^egrapo. Bj' Andrew 
b. Fuller, practical LortijiiltiiriBt. A new aad enlarged edition. 288 [lages. No-w - 
York: Orauge Judd &, Co, I808. 

Tlie grape is one of the most gratofnl and delicious of all fruits, tlio 
most universally cultivated of all fruit-bearing plants, and at au oarly 
age yields ill prolusion greater than any otlier fruit. Noah ''planted 
vineyards," and the Promised Land was a land of " wheat, barley, aiid 
vine's." lt« growth extonds o\'er thirty degrees of latitude — from Persia 
to Prance. Tiio iiuo varieties of the Eastern Continent, however, can- 
not be raised in this country, except by artilicial means ; and after two 
c-enturies of unsuccessful attempts to grow them, pomologists have turned 
their attention to the improvement of our native Ri)ecie8, and many 
choice and beautiful varieties have been produced. Since the out-door 
culture of European varieties has been discarded for our neglected na- 
tive sorts, ^■iue cultiu'e has become established as a branch of Ainerican 
industry. 

Mr. Fuller has given a practical treatise on the culture ot the native 
grape, coinprisin{>- the propagation of new varieties from seeds, their in- 
crense by buddhig, their nianagenient in propagating houses, and by 
cuttings in the open air; lavering, grafting, hyljridizmg, crossing, ana 
transplanting the vines; soil and situation; trellises; the j>ropor tune tor 
pruning, and the best method of ])rnning and training: cultnio ui gar 
clens of Umited space; suggestions on gathering and preservnig the 
finnt: the insects and diseases to which the grape is liable; description 
of the bCvSt varieties; closing Avith a review of the various systems ot 
traiuhig. The work is written in a clear and intelligible style, and is 

well illustiated. „ „ 

For a vineyard in the northern St.".te^5, Mr. Fuller concurs with 
most writers in rccouunending a fu'l southern exposnro, and it the 
laud descends to the south, so much the better. About OuKnnnnti the 
side hills arc generally selected by the Germans; but though a side hill 
may be a desiW^ble location, other situations nearly or pcrleccly level axe 
considered equally good. The exi>osure should be southeast, east, or 
southwest, but neVer north or west. Virgil said, "^sor let thy vineyard 
bend toward the sun when setting;" which advice is as applicable now 
as it was two thousand years ago. In selecting a location, the surround- 
mgs must be taken into account; if the hmd has no protection irom the 
north and the northwest, a belt of evergreens would prove a great pio- 
tection; it should be elevated thirty to forty feet above streams or smaU 
ponds of water, to obviate the effects of early and ot 'ate trcs.s. Large 
bodies of water, however, are not considered "U"^;;!^^^>^^^;^^f,> f ^'JP^f 
heat in large Quantities in summer, and give it ofl slowly in the tali, 
affecting the surrounding country materially, by l'''^^^^"^?"^^^^^^^^^ 
In sm-iifo- the water beiuff cold, the atmos])Uere is kept cool lor quite a 




almost worthless, if enriched with the cheap tnt^l so 

vicinity, would make the best vuieyards in the coun 17*. ' ^ ^'^^V.^^l'!' 
Jhm7o-h the oTowth is not luxmiant, the Irnit is ot tiie richest qualitj, 
t^&^t^^^^o^ca, and <'o s not i.tain an 
heino' thoroughlv underdrainod by na ure. Oranitic and h. oi^tonc .sou. 

aramig'uKl Excellent, and the r pr >per f ^'f, Xm^^X^^^^ 
iccomnlished bv plowing or t:enchnu, thi>^ mechanical ttxruic «\ i"" 
SSnfas important an cleii.ent as its ingredients m the success or 
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iailuro of its crops. New soils arc preferable to tliosci tliat li are been 
Ion*? ill cultivation, and sueli as are loose and friable, wlietlier of loam, 
sand, gravel, or the calcareous debris of rocky bill sides, are vastlj^ bet- 
ter tbau clay or muck. Thong'h the latter may bo made somewliat avail- 
able by underdraining' and trencbings they will generally' pro^'e nnsatis- 
t:ictory in tlie end. 

After a vineyard is planted, sufficient manuring is reqnired to keep 
ni> a healthy j;T0wtIj. Too much manure may increase tlie si^e of the 
fruit, but will injure its quabty. It should be a])plied on the surface, 
and Avorked in witli a cultivator or hoe; but a plow ought never to ho> 
admitted ijito a vineyard. Frequent top dressinjis «re bi^tler than larffe 
applications at long intervals; and rank, unformented manures sliould 
uever be used, as tliey affect the flavor of the IVuit and the health of.the 
leaves. Mulching- aiid frequent stirring' tlio »soil Avith thiniooTvill be 
tbund very beneficial. 

Instead of the very commoit mode of making grape ti^ellises, with wires 
rnuuing horizontally, wliioli is expensive and troublesome, us the wires 
exi)andand contract with every change of tem})erature, Mr. Fuller recom- 
mends a trellis with liorizontal bars and peri)endicular wires^ built 
iu the following manner : Select ])osts of durable wood, four to six inches 
in diameter, and six and a half feet long; set them in the gTOund two 
and a. half feet deei), ^ li^^^ ^itli the vines, and eight feet apart, that 
is, if the vines f^ve at that distance; a post should be placed between 
eaeh two A'ines, at e<]ual distance from each. When the posts are set, 
nail on strips, say three inches wide and o ie inch tldck, the lower strip 
being placed one foot from the ground, tlie otlier near the to]) of the 
posts; then take No. IG galvanized wire, and put it on i)erpendicularly, 
say eight to twelve inchoi ai)art, or just where the upright-bearing vshoots 
are to grov/, twisting it around the upper and the lower bar. On this 
kind of trellis the arms oi' the \ inc should be iaslened to the lower strip, 
right and left, either with strips of leather tacked on, or tarred ro]>e tied 
loosely around tlie arm. As the young shoots start, they can be loosely 
tied to the wires at any time when necessary* 

Mr. Fuller recommends pruning the vines in autunm, as «oon as the 
leaves liave fallen, particularly if the wood is to boused for propagation. 
The vines should not be cut quite back to the buds that are wanted for 
fruit, as the uppermost buds left for that pur])ose are apt to be winter- 
killed, the sap receding from the part which has been cut, leaving the 
end dry, and the buds exposed to the severity of winter, fearly in the 
spring, before the sap begins to flow rapidly, the vines must be gone 
over a isecond thue, and these extra buds and dried ends cut off. Where 
vines are laid down in winter, the pruning can be completed at once; 
no second pruning is necessary, the covering of the vines aflbrding a 
protection from the effects of both cold and dryness. 

In regard to pruning and training, it is not considered Judicious to 
dwarf our native \ines to that extreme to which it is carried in some 
parts of Europe, but we should stop midway between it and the wild 
vines of our forests. Some refer to the strolling habit of the latter as 
an ex^lmplo ibr training the cultivated ones; but it is not the wild vine 
that is nnder consideration, but improved varieties, whicli have parted 
with much of thei]' wild character. The vine is one of the most tractable 
of all fruit-bearing plants, and the easiest to control, notwithstanding 
its wild and rambhng nature. Its natural growth is upright, in which 
position the larger portion of the forces of the plant are expended in 
producing a growth of wood and leaves, while fruit is produced sparingli^ 
This is illustrated in the wild vine, whicli does not produce fruit ahuud- 
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antly till ifc reaclies a po^^ition where it can spread out liorizoii tally on 
bigh trees or low bu^^hes by the water-side, with its clusters of fruit 
hanging in the sJiade imdemeath, 

These facts indicate several fandamental principlcB : 1. That, while 
the leaves require a full exposure to the sun, the fruit riju^us fully with- 
out it. 2. Thaty while the vine grows ui)right, it produces its most vigorous 
growth of wood, but its fruit-producing powers are not fidly developed 
until it takes a horizontal position. 3. That fruit is produced^ most abun- 
dantly upon the uppermost branches, it making no diirerenee whether 
these upper branches are on the tops of lofty trees or on the humble 
shrub, showing that height is not necessary as fruit at fifty feet from the 
earth is no better than that at five, other circumstances being equal. 
It only shows that the sap naturally presses to the top, and forces out 
fruit-bearing branches at that point. 4. The fruit is produced upon the 
young, growing canes, and opposite to the first few leaves that are 
formed; usually the first to the third leaf will have a bunch of fruit 
opposite ; fruit is seldom produced beyond the fifth len-f This rule being 
applicable to all varieties of species, it is easy to regulate the quantity 
of fruit at each annual pruning, by leaving a certain number of weli^ 
developed buds, estimating each one at so many bum^hos of fruit. 

The foregoing are considered the main principles to be obser^^ed in 
pnviing and ti'aining. Very intelligible directions and drawings are 
given by Mr. Fuller to illustrate many minor points, founded oil long 
and careful experiments. 

Grapes are frequently gathered long before they are really ripe, either 
to get them to market early, or because they appear to be ripe, when, in 
fact, the ripening pro(*ess has only commenced. Nearly all varieties 
change their color fifteen, to twenty days before tliey are iully matured ; 
and as grapes must ripen before being gathered, or not at all, too much 
care cannot be given to this point. 

Few of our cultivated fruits arc less damaged by insects than the 
grape. It has formidable enemies, however, which have rapidly increased 
during the last ten years, owing, chiefly, to the wanton destruction of 
those birds that live mostly upon them. Mr. Fuller gives a i)opidar 
description, with drawings, of most of the insects known to be injurious. 

Our native grapes are' not subject to many diseases, except in par- 
ticular localities, and these are confined mainly to the fruit. Tlie most 
destructive is the black rot, the great scourge of the western States, 
The Catawba vineyards about Cincinnati have been so seriously injured 
that some cultivators have become discouraged and plowed them up, 
devoting the land to other purposes. Very poor soils, or overrich ones, 
or heavy, wet soils, where the roots are immersed in stagnant w^ater, 
may all assist in developing disease; and vines are often allowed to be 
so overloaded with fruit, that they cannot remain healthy and vigorous. 
By many the cause of the rot is ascribed to heavy dews, which several 
facts and experiments seem to justify. If such is found to be the case, 
a preventive is readily applied 'by nailing a wide board flatwise on the 
top of the trellis. It is well worth a trial. 

The work closes with a descriptive catalogue of the princi])al native 
grapes cultivated, an da review, with numerous illustrations, of various 
wsystema of pruning and training. 

VxKEY.uiD CuLTunu I.MPUOVED AXi> Cin^ArioxED.— By A. (Ill Brenil, Paris. 'JYauslateil ^ 
l>y E, & C, Parketj of Long worth's Wino House^ Ginciniuiti, Witlx notes aud adapt- 
f atioua to American culture, by Joku A. Warder, author of American Pomology. 
Cincinnati : E. Clarko & Co. 1868. 

The author of this work is a teacher of vine and tree culture in the ^ 
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Imperial Scbool ol' /vvts and Trades in Frauce, aiid baa been employed 
by the goverinneiit as a. lecturer tlirougU the provinces of the empire. 
Liis book comprii^ea details ou tbc choice of a site lor a \ineyard, the 
selection and uuniagement of vines, and the diseasos and noxious insects 
to which they are .subject, clojfiing^ with the vintage. Most of the author's 
remarks on manures, pruning, and cultivation have a general application 
in the United States, as well as in France. Still the conditions of grape 
culture in the latter country arc ao dill'erent from those in this, that the 
chief value of the book arisei:> from the elaborate and practical niuiota- 
ti(mt3 of Dr* Waider, which cor,)ini\sc about one-third of the volume. 
These follow every leading 8ugj>estion of du IJreuil, and adai>t his direc- 
tions to the fcitate of things in t liis country. The eulture of the vine may 
well receive the Ibstering care of the French jjovernment, in view of its 
importance, yielding millions to the state, and furnishing' employnjent 
to eij>'ht or ten millions of i^cople. In thesoutli of Fnnute, particularly, 
it is a very ceitain crop, re<piirinft' but little labor rehitively to its net 
]>rolit. It has banished tallows, continuously occupyini? the whole ex- 
tent of country that has a siutable climate; and is adapted to all kinds 
of aoils; even those which formerly producetl only useless thorns and 
briers. It furnishes labor at all seasons, to all ages and both sexes, and 
requires bnt little manuit^, alk>winjy the jfreater portion to be ai)plio<l to 
other crops. 

In this country, after many failures of the early vine-planters in at- 
teniptinff to acclimatize the lbreii;*n varieties of jn'rapes, the business has 
at hist been started in the ritiht direction ; rapid strides have been nnide, 
and there is no calculating? the extent which our vineyards may embrace 
in a few yeai^s. l^uer.yy aiul intellijreni^e^ with abundant wealth, are em- 
barked in the business. Kew varieties are produc-ed by crossinj** and 
aelectinf? the species and varieties indigenous to the comiLry, and tbu:? 
better adni-tiMl to oar soils and climate; and it would sceiu that such 
elibrts must be crowne<l with abuuthml success. 

Tins CUiAPT': Vixi:: A piiictifaUy RficnMnc trcatiRo ox^ its maiiaf^cnioiit; oxplahicd from 
liid own Expuiionc.o.s und UcscarchvH, hi a tlioron^h and iutfni{^U)lo nuniaer, for 
Vinoyunlists mul Ainatoui.s iu Ganlon and Vin(3 (ndtiiro. liy r>cMlen<ik Mohr, 
Tnuirtlatcd from Iho (jlonnan, wiUi Hints on thu Propa^fition undOem^nil Timtment 
of Anicricnu Vnrit'tit B, l^y Ifoiticola, (GliarUjH Siedliui'.) Wnio.^ VoO pugefl* Nevr 
York : Onujge Jiukl tfc Co. 1807. 

The object of the author of this work is to popularize the results of 
modern science eon<M>rning the cultivation of the grape- viiie. He first 
describes the vine itself, with its adaptations to so many different cli- 
mates, and the facilities with which it produces, in the hands of man, 
new varieties, which conlbrm themselves to all circumstances, with their 
dilierent colors, sizes, and qualities. This is followed by remarks on the 
di^velopment and structure of the N'ino, the reasons for pruning and the 
dilTerent modes of doinj;' it, traiiung: on trellises, the grape disease, and 
treatitient of vines injnred i>y frost. It has been carefully translated by 
Mv. h5iedliof, wlio has added hints on the propaftation and general treat- 
meat of Ainericau viHi'ieties, including the diOeront modes of propaga- 
ti.o?3 und livbi idizatii/U. 

llardiy any other phmt is so well adapted to variation of management 
a'-^ the vino, No Hystem of cidtivatioa is absolutely the best for 

all reyiiuis; ii)e climiite and jiatuvcof the variety nmst be considered. 
All liiethods an^ suei-essfnl to a cortaiu degree ; and of uU ])hints, the 
vine ;;ives the }ju>.si: auij^lc reward lor the care bestowed upon it ; and 
many ii vacant spot in a pirden may be used for plaatin^' a choice vari- 
ety ^;;c that it may bo turned to account. 
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The too com m on practice of inexporienced cultivators, of strippin g tlio 
leaves from vinos near tlic dusters of fruit, to admit the rays of the snn 
directly to the berries, ii^ held to be altogether wrong. It is suiiieient 
when the sun shiuea ou the leaveBi and tlie clusters arc growing. This 
in the true and natural condition. No sugar can be formed in the berry, 
if the leaves are removed, because no oxygen can ha elirainated by it ; the 
herr> oniy coUeets aud prepares the sug'ar from au organic substance 
Ibrined l)y the leaf. liesides, the b€iTy is often injui-ed bytho direct 
ravH of the sun duriu^? the Imt days of Kummer. 

'•The true poetry ot v.'iue, its beautiful fragrance, called the bouquet 
of til e vriue, is the exclusive property of the northern regions. The 
wines of (he south, however lich in alcohol and sugar, are entirely des- 
titute of tiiat bou()uet ; or they have u- conmiou odor like Port, Madeira, 
Xeres, and Malaga, without any pccadiarity." The noble qualities oi' 
the vine are Ihuti set forth : 

''The grape-viuc is, pmong plants, what the horse is among ani- 
mals, one of the most precious boons nature has given to man. It 
follows him to climates of a very different character, and admirably 
rewards him for all the trouble devoted to it. As in the horse, overy- 
tMag in the grape vine is beautiful and noble. The delicately-shaped 
leaves, the fragrant blossoms, the dclicioua grapes, extend their develop- 
Rient over the whole year, except during the severe months of winterj 
and require uninterrupted and careful treatment by the hand of man. 
The grape-vine grows on the rocky hill and in the fertile garden^ trails 
on the ground and climbs to the roofs of houses. By training, it may 
be kept as a small shrub, or made to cover a surfaoo of a thousand feet. 

The gTupe- vine changes its charact er, and adapts itself in ii wonderftil 
nianuer to every country that affords it the necessary warmth. The 
difference in the varieties is as great as iti the various laccs of dogs. 
The berr^' varies in size from thatoi'a. largo pea to that of a small plum; 
its color is green, yellow, llesh color, red, blue, and bhiek. Sweetness 
ami acidity arc mixed in the most varying proportions j its aromii is 
misuri)assed. 

'^The grape is decidedly the moKt noble of fruits ; it is sweeter than 
any .'..her, and the admixture of a little acid renders it exceedingly deli- 
cious. The liquid contents of the grape ele\'ate it above the apple. It 
is the only fruit of our elunato whit:h is drank rather than eaten. Pi- 
iially, the "ierrn en ted juice of the grape, the wiue, prolongs the tune of tUo 
enjoyment of it for n series of years." 

TaniJE Se-vsoxs ix Ei!Uopi!.\X Vixeyakds: Trt'fitmfj of Vino Cnltnrc; Vino DiseasR 
ii,ml its Cure; Vviuc-nraking, and rod juul white: aud Wine Drinkiivg as 

affixjtiiig Heallh aiirt Moral*,— By William J. riagg, 12mo., 3U2 pages. New lork: 
Barpetr &. Brothcts. IQoS. 

Mr. Plagg haa spent three y ears hi the viiieyaitls of Europe, collecting 
facts in all the branches of vuie culture, the manufacturo of winea, aud 
the sulphur-curo lor the oidium,tlAo most formidable disease that attacks 

the vine. , . , ^ -, mi ^ 

The leading points discussed and conclusions reached are : 1. riiat 
long pruning, ])racticcd in America, is an cflieiont cause for the decay 
of our vines, 2. The v»'ant of drainage, especially in' the Ohm valley, 
has been equally injurious. 3. The advantage of growmg vmos on^ planis, 
rather than on iiiils, except where the qimiity obtained Ironi luu-gTown 
vines is such j-j will compensate for tbe larger cost and s.aaller yiekl. 
4. Traininp- the vinoo'in low souche,'- (that is, by stur.ij) or stool,) witli- 
GUt stakes'or trehis, ia probably better adapted to our warm suuimors, 



572 



AaRICULTUBAL REPORT. 



than tljc exi)c ii^:^ive 3uotli0<is imitated from countries wliere peucliea can 
only l)c rip(uuHl ou tvooR HatteiUHlaiultasteiiedto the south aides of high 
walls. 5. Moil ^viuo is proferaWe to white as the future beverage of 
Americans, il Tliesnlphur-xnire iwS entirely efiicacions against the disea^te 
{}\' the vine, in aU it.s ]aany fonnt?, if properly applied. 

Mr. Vhmx reaehed liordoaux in tlie fairof 1860. This city is the 
t onnnercial ce7itor of several vrine districts, where the famous Chateau- 
morgaux, Lii Tour, Ijatit te, and Sauterne wines are bought and sold, and 
sliit>ped to Amei'ica. at. such a profit tbat some of them retail in New 
York at ^(i i^er doy^en^ cost in in Bordeaux only six francs, say $1. 20 in 
o'old. One of thc^- lirst objeci^i that arrested hi's attention was the noble 
draught horses of Normn iidy, (the Percherons,} that haul betAveen three 
andfour tons on their enarmous drays. Iletliinks if " wecould re])lace our 
0^000,000 nags, ol* one sort and another^ with one-third of their luimber 
of a breed lik(Mhiw, the 2,000,000 woahl do all the w^ork, at a great 
saving" of iood and attendance, Tliis breed is now being introduced 
ijito this country. 

Adulterations of liquors appear to bo as cojumou hi Europe a.^ in this 
couutry, ami tho. antbor regrets that Americans pny so extravagant 
prices for ]n\iv French brandy," and must even then be tormented with 
doubts of llie genuineness of the article. On the Gix^onde he saw 
vessels of e\'ery nationality alter cargoes oi' claret and cognac. One ol* 
them bore the tlag of our couutry, aiul, as he gazed on its folds, he 
^Mcnew it would soon hi\ Avaving proudly over a homeward bound cargo 
of as inferior liquor as JJordeaux could export." As a tabic fruit, no- 
where in France, Switzerland, or Germany, <lid ho find grapes equal 1o 
ihe Catawbas ot tlie Oliio vaUey when in theh' prime. 

He v/as struck with the noble breeds oroxi^) used in the \ iiieyards fur 
hauling loads of i'rui t to the vats. They were tlioroughly trained, and 
moved along in a dignitied inainier, " as if they drew their load of their 
own I'ree will, an<l not from any ft^ir of the slight rod armed with only 
Jialf an incli of darning needle, carried rather as a guide than a goad, 
by a man wlio wallred beside them without blasphemy or loud words ol 
any kind. J! means something, that the French use the word conduc- 
tor'^ where we say driver.'^ 

Every ox wore a net over bis face^ quite a neat thing too, ixnd a cloth 
tbat covered the baclt and Imng down to the knees, which were for pro- 
texition against in sects that swarm from the low lands of the river border. 
This higldy-esteemed race is the result of kind find judicious treatment, 
as much as of the rich pastures of the Gironde. 

In Ohio 1 could never get an ox-driver to undertake any heavy work 
without a fresh sea-grass snapper at the end of his short-handled, rattle 
snake-looking whip, nor Tinless his own lungs were in good order lor 
swearing, in one year I received the resignations of two good drivers^ 
tendered solely because their lungs had given out. Both were good 
men, and really meant nothing but business when they swore and 
scourged. What Indeed ot beast such evil influeuees andrudo discipline 
will produce, the iuture will reveal.'' 

The consumers of French wines may have their love for the sam(^. 
somewhat nbat<;d iUter learning some of the processes of the manuftic- 
tui^e. At M(;doe,t])e grapes are hea])ed in a conical form on the '^pressoir,^' 
and five or six men, with pantaloons rolled up to their knees, trot about 
in a circle over t h(^ grapes, to crush them. They say no other mode so 
elfectualJy cru^^hes IUa'^ ]m]\y without breaking the seed ; in lact, that it is 
important for the quality of the wine that it be trodden out with the 
naked feet. And in manufacturing Burgundy wine it is necessary to 
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stir tlie liquid in tlio vats, ho that the skins, seeds, and new-made 
L'opeily combine with their coloring matter. The whole 



ana tuen go imo xne wme-vai, mux. mere, wiin leei 
and toes, turn over, stir ahont, ajul mix the liquid. " Mr. Flagg feelingly 
remarlis, "there might he a. cleaner way of doing the thing; I don't 
think there eould bo a foider. * i fJiall never drinlc any more 

Burgundy."' 

The oTdium is one of the greaie:>t .seourgcjj oi' Eui'Ojjcan vineyards; 
and the time may eonio when it will be equally iroubleKonie here. But 
raiklev.-, rot, and red leaf, in other words, oidiuin, caii be cured and Icept 
down, as has been proved by Mr. Mares, Avho haw publislied all ncce.s- 
sary details on the subject; Mr. Flagg has translated and incoi-porated 
into his l>ook the whole of Mr. i\I.'>uiianual, v.jiidi givers tiio dovolopmcnt 
and characteristics of the disease, the proi-K^vties; of sulphur, and the 
modes of applying it to diseased vines, with abnndaiit exidence of its 
complete efticacy. 

The oidiara was lirst observed in Kngiand in IS-l^f i since that time it 
has spread over all Europe, ravaging the vineyards. 1 S; gonorally attacks 
old vines, as iievf ones are s-roiig enough to throw oil' all ailments for a 
t(iw years after thev come into bearing, it is a microscopic, cryi)to- 
o-araio parasite that feeds on the outer skhi oi' ail tiie green i)arts of the 
plant, jmd on the gxapes. Tiie lii'sfc symptom of the development of 
the disease is the <lnll and yijUow aspect of the vine; tlie white spots 
on the shoots, leaves, and ihut,and musty odor, indicate the presence of 
the mushroom parasite and its activo vegetation ; tlie grin- color on the 
parts attacked shows the old age of the parasite; i\m\ the black spots on 
the shoots, leaves, and grapes are traces of its mischievous labors. The 
stunting of the shoots and gi-apea, the curling and premature tail of the 
leaves, the development of inter-leaves, aud cracking ami drynig ot the 
berries, are consequences of the alterations to which the exterior of their 
tissue has been subjected by the parafiites ; they lose then- elasticity and 
are raptured when the interioi- parts come to grow, h^lonr ot sulphur is 
not only a sui'e remedy lor this disease, but has th(^. property of stimu- 
latino- the growth and Iructihcation of the vine, couimumcatnig to it 
vi.o-or to repel the attacks of the parasite. Jt must bo thoroughly ap- 
plied with a bellows or dusting-box, so as to reiich all the gxeen surtaces 
of the vine, shoots, leaves, and all the fruit, as soou as the ouhum ap- 
pears, and renewed as often as it reappears, perhaps four or hve tunes 
through the season. Ample details are given on all these matters, for 
-h the reader is referred to the book. Mr. Mar<5s has 2o0 a<^res m 



soucJie'' or Btuinp system oi uuiwviuwuj^ i.x^,^.. — - — 

and the affirmative is assumed. Dear labor, cheap land, and an niimG^im^ 

need for much cheap wiiic arc strong reasons in lavor ot it. Ihe cost 

of crcatinn- au acre of vinevard on our old system, with fashiouaole yari- 

l'i'^re^SS,^nd other items, is between SUOO 

the I'aud, and say $150 more per annum for attendance. On the souc e 

method. he is of the opinion the cost would not excet^ ouc-lhi d ol the 

preceding. Ko stakes or treUises are f 1^'?^,^^^^^^ 

biUK off, wOlow-tying, straw-tyiug, nor leaf-prumug ; but ^Mutei piuu- 

ingW^ 

good ftirmers bestow on their cora-flelds mil suffice. ^^^^^ 
"An acre of good sandy loam, planted m souchc witu Concords or 
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Ivor's SecclHiip:^, onftl^t to bring mi avcmp-e ni3naal crop of 1,000 ffaDoiis of 
^iue." Full details, with illnatratKnis, are given ot the luodo of ])liijt- 
iiig' in soiK^ho, v/hicli pcrs^ons going into vinc-t'iiltr.ro slionld (^.ousult, 
Tlio^ic inclined to ''try the experiment should begin witb varieties ^vll03e 
ioints^u'c Bbort, the cunets stili" or, what is better, ercet in their f'Tov;th, 
and vvJiose Ihiit-buds are iband clow to the old stoc^k or souche.'^ 

The phuit^ ure r.et live or six feet apart, and p.rnned m that at the 
third year the main stuiii]) will be ten or twelve inches hij^rh-* ^' if'^ i^vo 
or six branches tjpreadiug in all dircctioiKS v/ithont expense of Mtake or 
trellis, the Iruit alf^o receiving the beneiit of whatever lieat radiated 
from the eiirUi. 

Tmc ScurrKJtxoNt^ GuAri: : ItsIIislory and Mode of Cultivation, \vit:i a ::!:ort tTritiHo 
/ CO puyoy. Mcii;i)lu{s, l^'&^K 

\ Tuo necessity of rc^^-ortiiip;' to a niore diversified rsyrieia of indiistr^'^ in 
the Sonih has awakened attention to soiiio of it'A liitherto neglected 
native prodaetions. Among these, the culture of the Scni>peruonff 
grape and the mannfaetni'e of its wines are attraetins so much attention, 
that Mr. Van Jiuren lias collected all available inlorjiiatlon on the sub- 
ject, which is {*1vcn in this imvAll treatise. 

The origi]iartyi)o of the Scnp])ernont^' ??rape is a native of the .southcra 
States, and is iouud grovnni*' wild from North Carolina to Florida, oUnib- 
ing to the tops of the highefit trees. Its a])peara:^ce, habits, wuod, and 
fruit are quite distinct liom all otlK^^ native ViirictiCsS and it is easily 
known by it^ wjuiill ieave^s, seldoni over two or thi'ce inches in diameter^ 
wliicli are siaooth and j^lossy on both their upper jhkI lunler ^uirfaces. 
Jt is too tender tor successful cnhix'ation north of the Potomeayas, wher' 
ever the mercury falls to zero, it is lulled to the {^touikI ; but in the 
southern States it is very hardy, aa;tonishingly ])rodiictive, an<l an excel- 
lent wine graj)o. Its bunches are small, loose, and seldom con)posod of 
more than half a dozen larffo beiries, three-cinarters to one and a quarter 
inch in diameter, llet^li quite pulpy, though when thoroughly ripe and a 
little wilted, the i)ulp dissolves into a sweet, rich, aromatic juice, with 
a mushy scent and thivor. Th(^ berriet^ then leave the stem so freely, 
they cannot be i>icked in clusters. The vino is a vigorous grower, and 
tho'most long-lived of the grape-family. 

The 8cuppenu)ng is ])ropagated by layers only, and will not grow 
from cuttings, either in the oi>en ground or under glass with bottom 
heat. The rooted layers are planted in a vineyard, thirty feet apart 
each way, by the side of posts seven feet high. When tlie vine reaches 
the top (if a post, i'onv other posts are set ol' the same height as the one 
to which the vine is tied, at a distance of ten feet from one another, form- 
ing a square to that to whi(5h the vino is tied hi the center. On the tops 
of these posts are fastened (bur rails from one to the other. On these 
rails arc placed sawed strips an inch or two thick, by three wide, and a 
foot apart, on wdiieh the branches of the young vine aie ti^ained for a 
year or two, when it will uml no further care. The vine must not bo 
permitted to get into n thi(dc or tangled mass on ihe arbor, in v/hich 
case the iiiteiior wood dies for vrant of sun and niv. As it grows to the 
onteredge of t he arbor, another row of posts is set ten feet from the 
olhera, with rails, thus extending the arbor as required. 

It is claimed that the S{mppernong is singularly exempt from disease, 
mildew, or rot, and from the attnckn of insc^cts. Its productiveness is 
almost incredible. Six years-old tnnisplantcd vines frequently yield 
three bushels eacli of clear grai>es, after which they continue to double 
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ill quantity for several yenrR. Vines ten years old liave been known to 
yield thirty to fii'ty bar.hels ])er vine. A large vine near IMobile, tlioujifbt 
to be cue Innidvctl years old, is said to. have produced wore than two 
hundred bushels in a season. There arc many other aj)i>areiitly well- 
authenticated cases of extraordinary iruitfuhiess. Of course, sueU a 
grape will produ(;e a larger amount of fruit and wino per acre than any 
other known \-aiiety. 

The juice of t. c Seup])eniong hns a natunil tendency to make 
m etfervesciuff or foauiinft' wine, and with proper treatment Jilao a 
rich and delicious still vine. For eith<T kind tlie f>iape.s innat bo 
fully ripe, which Xo kTiov.u by their becouiin(>' a little wilU'd and of a 
j-eU'ower color than v.hcu eatable. Alter the ft"ni])es are crushed be- 
tween rollers, the jnico is stiaiiied as it comes from the press into clear 
oidc barrels, and a i>int of brandy (distilled from Tlie juice of the Scnj)- 
periiong) or a pound and a half of crystallis'.ed .sugar added to each 
gallon of juice. The barrels .should be filled lull, so that all (.ilth may 
work out at the bang'-hole, which umat remain open for two weeks. At 
that period, if siift-ar is used, the bung-s must be put iu tight; but if 




prevent acetous lermenrarion irom iiiu cuanyi 
February or March followiijg-, the wine is tu bo ra<;ked o!f into clean 
casks; and that intended for chaaipaf^iiie into extia sstroiig bottles, add- 
ing to each a tablc-^'poo!lfuI of tao best clariSed sugar; then cork and 
place the bottles in a cool celiar, bottoii) upward, undiwt;irbed till the 
beginning of July. Duiing this tiuie a .second fermentation takes place, 
depositing a sediment ii! the necks of the bottles, re(piiring wane care 
and skill to remove. Kach bottle whould be carefully t;ihcn no, keepuig 
it inverted; untie the fastening to the cork, taUe it oat suddenly, and 
instantly recork it. This vfiil blow <jut ail the sediment and a Hmall 
auiount'^of wine with it. The botiloa should have been fdled to within 
anioch of the <'ork, so that they will bo aufiicieutly iuli after the sedi- 
ment has been removed ; then recork with new coi'ks, drivc^n in with a 
mallet and wired or tied, and placed iu racks on their sides, with their 
corkt exposed, so that any leak can be detected and rctuc^dicd with utrw 
corks. 

In France the manufacturers of sparkling wine, in other districta than 




European Vineyards" cxpressses the opinion that the Scuppenioug is as 
good a natural sparkler as is needed in thia country. 

It it stated in the Carolina Farmer, on the authority of Mr. G. W. 
Page, a successful manutacturer of Scuppernoug win e, that before the 
rebellicn a lartve part ot the yield of the vines in the Pamlu;o and the 
Albemarle regions wat^ collected in expressed juice by Mr. Longworth s 
agents, to impart flavor and a bou(|u<Jt not otlitrwise uttauuible to his 
celebrated Cincinnati wines. 

To 
into 
each 

Slight amount 0+' gas formed during tuo secono leruiemauun iu<,.> im.-,^ 
off'; then bung up tight; and at the end of a year you have a hue aro- 
matic wine, of a delicious ilavor and bouciuet. 
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Tun WiM:-:^lAKit.n*s JIanuai.. By Chark\s Keemelin, author of tho Viuc-Drcs^icr's 
Mauiml. 1:3:5 pnfjjt^j^. Ciiiciunati: Robert Clarke & Co. 16GS. 

Mr. lieeniolin lui« boon a i)rncticnl winc-giwor at Cincinnati tor many 
years, and has givin] in tliis treatise tlic result of his own experience in 
the busiuess, a» well as the most reliabJe information from recent Ibreign 
publications. 

It covers the whole subject from the ripening of the grapes; their 
picking and culling; mashing; nianngcment of the must; fermentation; 
bottling; manufacture of f?])arklingy Irozen, and spiced wines; wines from 
other fruits than tlu^. grape ; imitation and artificial wines, with remedies 
for their various aihnents, It is written in a clear, intelligible style, 
meeting the wants of the Jiousehold rather than the wine-shop, and sug- 
gCvSts all the inx)i)er uses of grapes, and their refuse, in accordance T?ith 
the genernl economy orrnrnl practice. To give permanence to the pro- 
duction of wine, and to improve its quantity and cpudity, it is important 
that wine-growei^ should be well acquainted with all the ruling facts, 
tools, and manipulations of the business. 

Mr.ileomelin advocates the proper and reasonabl(». of wines, a-ud 
thinks they have civilized far more ])oople than they have brutalized, 
and that, in fact, very few barbarians, but all ci^ilized people, use tliem! 
Whiskey, the emblem of brutality, has unfortunately become om' na- 
tional liquor, which he hopes will be displaced by a niore general use of 
native wines. .sa^ s that after all wine is but a liquid in wiiich the 
substance of the Iruit is presented to man in a more concentrated, more 
easily preservod nnd housed, and more digestible form. That abustjs 
have grown u]>, and that whnt was originally introduced for puri)ose^ 
of nutrition lu^s l)econie a< nu^ins of pleasure on iestive occasions, and 
also of dissip{ition an<l int()xi<»ation, is no argument against the ])ropriety 
of wine-making. For if the liability to abuse would be ground against 
the use of hujnan aJiments, there is nothing so sacred nor so profane 
but that it might then be torbidden. Human life must not be dwarfed 
into the minimum to which such asceticism wouhl reduce it; on the con- 
trary', Ave must strive for that mfiximum of enjoyment which is consist- 
ent and in harmony with our peculiar natural necessities. Physical 
gTatincation is not in itself vice, nor is mere abstinence virtue. Man 
stands highest, morally, wherever he produces and consumes the great- 
est amount of those physical means which are necessary and i^roper for 
his own existence and that of his posterity. An experience backed by 
habits historically loijorded for at least four thousand years, has entered 
wine in the list of necessary and proper means of sid^sistence for human 
beings, and we have, thereibre, no hesitancy in doing our share toward 
facilitating wine-production as well as wine* improvement. * * 

A glass of wine, cider, or other fruit-wine, is exactly the food suita- 
ble to a tired condition. It furnishes that which requires least -work 
from the stomach for assimilation. It does it quickly, which is a great 
consideration, and it satishes the more interior parts of the system, 
which, therefore, cea^je to imi>ortuue the stomach. Wines are better 
than distilled alcohol, because they contain more of the ingrexlients ne- 
cessary for the human system, in the vegetable acids, salts, ethereal oils, 
and nitrogenous substances^ and j>roportionaDy less alcohol, and that in 
a less stimulating form. 

The reader Avill now be able to discriminate between a proper and 
an improper use of wines. When employed in aid of other food, and 
used with it, it is proper; while using it as the principal or only aliment, 
or worse still, as a daily or hourly stimulant^ it is improper." 
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Field, Forest, and G^vuden Bot.vis-y: A simple Introduction to tlie Common Plants 
of tlie Umtecl States, east of tlio Mississippi, hoth wild and cultivated. By Asa 
Gray Fisher, Professor of Natural History in Harvard University. 12mo., 386 naces. 
New York : Ivison^ Phinney, Blakeman & Co. ^ & 

This boot is intended to furnish botanical classes and beginners gen- 
erally with an easy introduction to the plants of this country, the culti- 
vated as well as the native species^ and to provide cultivators, gar- 
deners, and amateurs, and all ^vho are fond of flowers, with a simple 
gtiide to a knowledge of their botanical names and structure. Within 
the compass of about 350 pages wdl be found brief botanical descrip- 
tions of 2,650 species, belonging to 947 genera. It thus supplies a great 
want to botanists and botanical teachers, whose only recourse in such 
cases heretofore has been a botanical library beyond the reach and 
means of many students. The book has been 'bronght within the 
proper compass by compact printing, the rigid exclusion of all extru- 
neous and unnecessary matter, by concise and simple language, and by 
the omission of obscure, insignificant, or rare plants, which students 
will not be apt to examine, or whicl). ai'o quite too diflieult for beginners. 

PitACTlCAi. Floeicultuee : A Guide to t\xo, Succr^ssfiil Cnltiviition of Florists' Plants, 
for the Amatenr and Professional Florist. Bv Peter Henderson, anthor of Garden- 
ing for Profit." 12mo., 250 pages. Xew York : Orano;e .Iudd &. Co. ISGS. 

Hitherto most of our books on horticulture have been mainly com- 
piled from English writers, and are really of no great ^^alue in our 
country. Mr. Henderson has cut loose from all ibrcign authorities, and 
gives the methods of his own successful praetice. Many of his views 
will be considered radical by the old scliool of foreign gardeners, bnt he 
points to the results of his methods, and lets others judge whether, or 
not they are worthy of imitation. The boolc compris(?s full instructions 
for laying out ornamental grounds, lawns, and gfirdens; the management 
of cold frames and hot beds 5 the construction of green-houses and the 
modes of heating; the propagation, and culture of hardy, tender, and 
bulbous plants; the tasteful construction of bouquets and hanging 
baskets; remedies for injurious insects, with lists of the most desirable 
plants for out-door, green-house, and stove or hot-house culture, closing 
with a diary of actual operations in his gre<Mi-houscs and gardens for 
every day in the year 1867-^08. 

To show the public appreciation of tlu^ trade of (commercial iiorists 
about our large cities, it may be mentioned that in New York, during 
winter^ the common price for a liandsonie rose-bud is twenty-five cents, 
and the same for a dozen violets 5 while camehas vary from one dollar 
each, when scarce, to twenty- five cents, v/hen plentiful; and at Cbrist- 
mas and IS'ew Yearns the latter are frequently sold at two to three 
dollars each ; common hand bouquets range from lifty cents to five doh 
Iclrs: extra fine ones, ten, tilteen, and even twenty dollars each} baskets 
of cut flowers, five to twenty-five dollars ; bouquets for refreshments and 
dinner tables, five to fifty dollars, sometimes one hundred dollars; 
and on one great occasion a florist is said to have furnished three thon- 
sand dollars' worth of bouquets, wreaths, and other floral decorations lor 
a private entertainment; and orders for two hundred to three hundred 
dollars on such occasions are not nnfreqiient. Funeral ornaments are 
also an important branch of the florist's trade, wreaths, crosses, anchors, 
and other floral emblems being now in common use, among the better 
class of society, to the amount of a hundred, and even a thousand dollars, 
for a single funeral. This floral business in New York now amounts to 
hundreds of thousands of dollars annuallj' • 
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Mr. nendersou lias of his o^i on many of the old dogmas of 
foreign gardoiiers, and appeals to Uls success for their correctness, 
For instance, some English anthorlties call lor nineteen different kinds 
of soil for potting^ plants. Ho siniplifleB matters by having one largo 
hcax> of potting soil, composed of only two ingredients — rotted sods from 
a loamy i)asturo and rotted refuse hops from the brc^yeries, in the jTsro- 
portion of two of the sods to one of the hoi)s ; if the latter are not 
attainable, thoroughly rotted lioi'se or cow manure, or leaf mold I'rom 
the woods, will do nearly as well. From this nu)ld-heap vigorous ] limits 
of every description arc grown and flowered Vin"th complete sacecss. 
Special soils have less to do with tlie healthy grow^th of plants than the 
proper application of heat and moisture. Another doguju, tJiat rain or 
soft vrater is necessary in waterijig plants in green-houses, he scouts 
cmphaticnlly; some of his green-houses are watered, summer and winter, 
from a deep well of the hai'dest water at an average temperature of 40o, 
and some from cisterns filled fj*om their roots, without any perceptible 
ditterenc^e in tlie growth or healthiness of liis i)!ants. Ue also contends 
that the time-honored piaetico of placing potsherds, chips, charcoal, 
oyster shells, &c., in the bottom of i)ots to facilitate draining, is wrong 
in theory and pei fectly useless in practice, as the escape of moistmt*. or 
draining from flower \)ots^ takes jflnce almost entirely from the porous 
sides oi tlie i)ot, w^iich sliouhl never be glaze<h Jle has dispensed with 
the draining" of flowerpots for Mtom years, and in that time has 
raised millions of plants, which Imvcnot seemed to sufl'er from this de- 
viation from the old orthodox system. In his annual importation of 
English nov(?lties the flower pots always come fdled one-third full with 
the inevitable potsherd, &c. The hole in iho bottom of the pot should 
be stopped witli achi]), or whatever is at hand, not for the purpose of 
draijiage, but to prevent tbe soil from shaking out 

Mr. Uenderson also in^otests against the generally received notion 
that plants in paj'lors or sleeping-rooms are injurious to health. Physi- 
cians may correctly assert that ])lants give out carbonic acid gas, 
yet that it is emitted in sufflcient <]|aantities ''to al^ect our health in the 
slightest degree is utter nonseiisa" In proof of tliis, he says there is 
no healthier chiss of men to bo found than greenhouse operators, many 
of wdiom are shut u]) in their houses all diiy and a large part of the 
night in winter, which, from their warmth, have to serve as sittmg- 
rooms, and frequently as tlieir bed-rooais. For three winters jlr. Hen- 
derson himself had <jharge of a hot-house rank with tropical vegetation^ 
and slept on the floor, jnst tbe place to inhale the gas, if there had been 
much to inhale, without the least injury to his health. 

The tasteful arrangement of <nit flowers for decorative purposes is 
quite an art. ^^The simplest, easiest, and commoidy the most desirable 
method is to arrange them in viiscs, the more loosely and uneonftned 
the better. Crowding is particularly to be avoided, and to accomplish 
this readily a good base of greens is required to keep the flowers apart. 
This tilUng u)) is a very imi)ortant part in all bouquet^making, and the 
neglect of it the greatest stumblin g block of the unini tiate<h Both spiked 
and drooping llowers, with branches and sprays of delicate green, are 
indispensable to the grace and beauty of a vase bouquet. To preserve 
the individuality of flowers, which is of the gi^eatest importance, the 
placing together of those of similar size and form ought to be avoided. 
Thus neliotrope,*Stovili, Eupatorium, or Alyssum, when combined, lose 
their disthuitive beauty ; but if placed in juxtaposition to larger flowers, 
and those of other forms, their beauty is heightened by contrast. As a 
rule, small flowers should never be massed together. Large flowers 
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mth j?reen leaves or branclxes may be used to advantage alone, but a 
judicious contrast of forms is most effective. 

"Nothing is so strikingly beautiful on a rofresliment table as a liand- 
some center-piece of flowers. All tbe airy castles of the confectioner 
are passed over by tbe eye, wbicli is at once arrested and refreshed by 
the brilliant beauty of the products of the garden or conservatory; and 
m wonder how any person of taste, who possesses the means, should 
e?er fail to have flowers on his table when entertaining friends. Con- 
sidering the effect, flowers on the table, like plants in the garden, are 
certainly the cheapest of ornaments. There arc those who would have 
Etothiug upon their tables but what they can eat or drink j like a gen- 
tleman who once employed the writer of this to lay out a new garden, 
and objected to having roses planted by the fences, saying very earnestly : 
'Ah, fes\ I suppose they are very pretty, but then, you see, we couldn't 
cet anything from them to eat. Guess we won't have any of them 
Slings.' Luckily for the well-being of humanity, such desperately prac- 
tical men are not very numerous." 

The Book OF E%tsrgbeens: A Practical Treatise on tlio Coiiiferoo, or Coue-bo.iriug 
Plaots. By JosiaU Hoopea, memljer of the Academy of Natural Sciences of Piulo- 
(telphia. l2aio., 435 pages. Illustrated, Now York : Onujgc Judd & Co., 1S68. 

This is the first complete American work on conifers that gives a 
description of all the different species and varieties that will endure the 
chiaate of the middle States. It is written with an earnest love of the 
subject, and comprises not only the result of the author's own practical 
experience, but the latest information from European writers. It may 
he relied upon as a standard authority, and will prove invaluable to 
persons in making a selection of evergreens for their grounds. 

An introduction, giving a general description of the most remarkable 
cone-bearing plants, is followed by practical directions on the proper 
(soil, and mode of planting them, their i;)ropagation, pruning, and after- 
culture ; the management of evergreen hedges, the situation and selection 
of vai-ietieSj.with a strict scientific as well as popular description, in 
which the history, uses, and associations of the various pines, larches, 
firs, hemlocks, yews, cypresses, cedars, and the new conifers lately brought 
into notice by zealous coEeotors, are told in an attractive manner. 

The surpassing beauty of the California pines is unexcelled, and some 
of the grandest specimens of evergreens in the world have been discov- 
ered ia the valleys of the Boeky Mountains, and in the northwest 
parts of North AmimGa, £tog the coast, from the latitude of forty-three 
to fifty-two degrees. The size of some of these trees is immense, the 
Douglas ^\xce (Mies I>o'u{ilasii) ranging from one hundred and fifty 
to two hundred feet in height, and two to twelve feet in diameter. But 
the great tree of Galitoim& iSeqmia (/igantea) is the giant of all forests; it 
is very abundant on the western flanks of the Sierra Nevada, latitude 36o 
or 370. Professoi-Brewer describes one as beingtwo hundred and seventy- 
six feet high, and thirty-fi ve feet in diameter. They impart a grandeur to 
tlie scenery, where, in some places, a hundred trees can be seen at once, 
over fifteen feet in diameter, covered with the richest fohn.gc. Furthei 
north, still larger trees are found, which are the wonder ot the botanical 
world. Bayard Taylor, after a graphic account of the immense size of 
these vegetable giants, describes the felling of one of the largest speci- 
mens, a mass of solid wood ninety feet in circumference, which was per- 
formed by two sets of hands, with the aid of two long pump augers : 
"After a steady labor of six weeks the thing was done, buu the tree 
stoDd unmoved; so straight and symmetrical was its growth, so immense 
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its weig-lit, and so broad its base, that it seenied iinconscioas of its own 
anniliiliitiou, tossing its outer brxmclies derisively against the mauutain 
winds tliat strove to overtliro w it. A neigbbomg pine of giant size was 
then selected, and felled in sncli a way as to fall witk full force against it. 
The top shook a little, but the shaft stood as before; finally the spoilers 
succeeded in driving their wedges into the cut. Gradually and with 
great labor one side of the tree was lifted; the line of equilibrium was 
driven lu^.aver and nearer to the base ; the mighty mass poised for a mo- 
ment, and then,with a great rushing sigh in all its boughs, thundered down. 
The forest was ground to dust beneath it, and for a mile around the 
earth shook with the concussion. 

"According to the annual rings, the age of this tree was 3,100 years, 
and it contained 250,000 feet of timber. The stump is now used for a 
ball-room, and the trunk for a bowling alley. Dr. Bigelow says of this 
specimen, that it required thirty-one of his paces, of three feet eachj to 
measure thus rudely its circumference at the stump; and the mere tell- 
ing of it cost, at California prices, $550. When we consider the sublime 
proportions of these wondertul productions of nature, all other trees 
sink into perfect insi gnificaaice. Just imagine a man on horseback riding 
a distance of seventy-tive feet in the hollow of a tree^ and emerging from 
H) knot-liole in the side." 

Two specimens of this wonderful tree are growingin the public grounds 
at Washington ; one in front of the Agricultural Department^ the other in 
the yard of the Department of tlm Interior, wlKjre it has nourished, unpro- 
tected, for several years. A plank vseven and a half feet wide, of one vari- 
ety of this tree, brought from California, and wought into a handsome 
table, is in the nniscum of the Agricultuval Department. . Tlie wood is of 
a red color, line and close-grained, admitting of a high polish. 

The bfoble Silver Fir (i46ie,v 7iobUis)if^ also a magniiicent production 
of om- hemisphere, growing two hundred feet high, on the Shasta Moun- 
tains. Downing described a specimen to be seen i]i the arboretum at 
Chats worth, England, some forty feet high, of extremely elegant propor- 
tions, and bcautiiul in shape and color. 

The Great Silver Fir {Abies gmndis) is another superb tree, from Caii- 
fornia. It is found on the banks of Fraser's Biver, two himdred and 
eighty feet high, and live feet in diameter, presenting a tall, naked shaft 
of one Imndred feet before branching, Mr. IToopcs has grown this in 
his grounds at West Chester, Pennsylvania, for ten years, in the open 
air, entirely unprotected, where it has withstood the most severe cold 
and intense lieat, with imvarying success, and says no one of the new 
andrare conifers tluit he has tested exceeds this in his estimation. There 
are many other specimens of conifers on the w^esteru slope of the Itocky 
Mountains that are unsurpassed in size and bejauty. 

Mr. Hoopes closes his instructi ve and interesting work with notices of 
the best collec^tions of conifers in the Union, 

Popular Deciuuocs ANn EviaumEEN Treeh and Sxmu«s roa Planting in Paiiks, 
GAKDENfJ, CE:\iETEriiRS, &c. II7 F. K. Elliott, Landscape Gardener and Pomologist, 
Author of Wesf.<n'n Fruit Book,'' <fec. J2mo., 125 papes. New York: F. W. Wood- 
ward, 1808. 

Tlie ^^reat attention paid in tlic last few years to planting ont trees and 
slirnbs in public and private gronnds^ coimtry roads, and the streets ot 
cities, li;us created a demand for a practical treatise on tlie subject. Mr. 
Elliott hail given this work to the public, describing the j^romi- 
nent habits of the loading (wergreen and deciduous trees and shrnbSj 
with their iiro])cr soHh, exposition, and their landscape effeet. The 
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deciduous trees, a rich coUoctiou of tlic maples, magnolias, larclies^ 
oak.^y lindens, elms, birches, &c., as yrell as several weeping' varieties of 
the willow, ash, elm^ and other trees, are first described, and their peculiar 
management set forth. Two chapters are devoted to the evergreen trees 
and shrubs, which are becoming; more highly appreciated every year, 
since it is ascertained that they can be transplanted about as safely as 
deciduous trees. Fifteen ^\arieties of the pine are described, as well as 
several firs, spruces, and cedars, including the mammoth red tree of Cali- 
tbrnia, (the Segtwia gigantca^) whose average height in its native locality 
is two hmidred feet, quite straight aiid clear of branches to the height 
of sixty or seventy feet. It grows rairidly in almost any soil, and may 
yet become a valuable timber tor planting in the South and West. The 
remainder of the book is devoted to the various ornamental shrubs with 
which our country abounds. In planting shrubs, besides understanding 
what soils and situations are the best for their luxuriant growth ami 
development, cultivators are reminded that flowers continue but a short 
period in comparison with theduration of the leaves, and therefore the more 
permanent picture shouldbe executed by judiciously contrasting the green. 
Even the effect of perspective may be considerably increased by the 
proper arrangement of hues. Shrubs the leaves of which are of a gray or 
blueish tint, when seen over or between shrubs of a yellowish or bright 
green, will seem thrown into the distance. Those, again, with small or 
tremulous leaves should wave over or before those with large, broad, fixed 
foliage. 

The author has endeavored to describe plainly each tree and shrub, 
with its adaptation to positions and soils, so that the novice in tree- 
planting may read and understand, and thereby advance the beauty of 
our roadsides-, cemeteries, and private grounds. 

The Tim Bukkeii Papers : Or Yanlcec Farming. By Titriotliy Biuiker, Ksq., of Hooker- 
±o\vn, Connecticut. J3 mo., 314 pages. New York, 18f)d : Orange Ju<l(l & Co. 186d. 

These papers, nearly one hundred in nuinberj convey agricultural in- 
formation in the attractive form of sketches of character and conversa- 
tion. Tliey ^vere begun in the interest of improved husbandry, and were 
originally scattered through twelve volumes of the American Agricul- 
turist Though written without much method, they abound in humor 
and practical suggestions on the thousand objects that make up a farm- 
er's life. Artificial manures, the cattle disease, sub-soiling, horse-racing, 
management of cattle, draining, irrigation, the eight-hour law, bad water, 
starting a sugar mill, keeping a wife comfortable, and kindred subjects 
are discussed in a style replete with Yankee pleasantry, while the teach- 
ings are in harmony with the best authorities in farming and horticul- 
ture. 

EUHAL Ai«TAlKS : A practical aud copiously mustrated liogister of Rural Economy 
and Rural Taste, including Country DwenincrH, luiprovina' and Planting Gronnds, 
Fruits, and Flowors, Domestic Animals, and all Farm and Garden Processes. By J. 
J. Tlioraas, aiitlior of tlio American Fruit Culturist/' and ^^Farm Imi>lcmentB/' and 
associate editor of the ^' Cultivator and Country Gentleman." With 400 engrav- 
ings. Vol. IV, 12mo., 330 pages. Albany : Luther Tucker & Son. 

Aaierica::^ Agkiccltuual An'NUAl: A Farmer's Year Book. Exhibiting recent pro- 
f^xms in Agricultural Theory and Practice, and a Guide to Present and Future Labors. 
lUustrated. SnuiU 12mo., 150 pages. N eT,r York : Orange Judd & Co. 

These two works are qnito similar in character. The first named is 
published triennially, and is composed of articles that appear first in the 
Annual Eegister of Kural Ajfairs, and contains an immense amount oi 
practical information on farming, horticulturej and rural altairs, emhrac- 
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ing orcliarding, rural arcliiteoture, flover and kitclicn gardening, ento- 
mology, poultry, bees, household economy, &c. It is written almost 
entirely by Mr. Thomas, and is illustrated by over four liundred engrav- 
ings, ■v.iiiclx increase the usefulness as well as the beauty of the work. 

The Agricultural Annual is also handsomely illustrated, and aims to 
keep the'publie informed in regard to the progress made in the science 
of agriculture. Besides a calendar of farming operations for each month, 
it is iilled with articles judiciously selected, and several original essays 
on veterinary matters, cattle diseases of the United States, trout cultm-o, 
coal tar and its uses, breeding and management of swine, the compara- 
tive yield and tendency to ivot in upwards of one hundred varieties ot 
potatoes ; also the progress of invention and introduction of new agri- 
cultural machinery, ilhistrated ; with a list of agricultural journals, and 
a farmei^s directory, comprising a classihed list of manulactarers and 
dealers in agricultural implements, seeds, fertilizers, &c., and breeders 
of live stock, horses, cattle, sheep, swine, goats, poultry, bees, and fish. 

The Market Assistant : Coutaininp a brief descriptiou of every article of Human 
Food sold iu tlio public markota of New York, BostojJ, rUihulelpbia, aud Brooklyn, 
including tlio vuvious domestic and wild animals, poultry, game, fish, vegetables, 
fruits, &c., with many ciu'ioua incidents and anecdotes. By Tlios. F. De Voo, author 
of The Market Book, &c. Vimo., 454 pagos. Now York s Hurd & Houghton. 1867. 

This work aims to be practically useful as well as interesting, bringing 
together all tliose items of information necessary iu catering for a house- 
hold, in regard to domestic or tamo animals, wild animals or animal 
game, poultry, wild fowl, and birds or bird game ; fish, vegetables, fruits, 
nuts, dairy and household products, &c., connected with our daily wants. 
« What siiall we lia\-c (or dinner to-day ? Wliat is there in oiu- markets 
fit to cat? Wluit kind of moats, poultry, game, fish, vegetables, and 
fruits are iu season 1 What naanes are given to the different joints of 
meats, and what divshes arc they severally and generally used for ? We 
have had roasts, steaks, and chops, and chops, steaks, and roasts, until we 
are tired of them ! Now, do say, what shall we have for dinner 1!" 

These, with many other exclamations, are daily discussed, and .are 
comprehensively answered iu this book. Mr. De Voe has been a leading 
butcher in the Nov/ York mai'kets for thirty years, and has amassed 
a largo amount of curious and interesting information. His work 
ivS not only replete with suggestions on selecting one's daily sup- 
plies iu market, but on nearly every page will be found some amusing 
fact or anecdote bearing on the subject. In describing the game in the 
IS'cw York mfirkets, appropriate extracts from the game laws are quoted; 
and in speaking of birds, ho enters a strong protest against their wanton 
slaughter, as tticy "destroy millions of insects, flies, worms, slugs, &c., 
penetrating every nook and corner of hedge, thicket, or field: they clear 
bush aud tree, 'limb after limb, while every passing leaf, folded or 
withered, is carefully examined and deprived of its concealed but de- 
structive tenant. Without these useful and beautiful little trespassers, 
the many destructive insects would increase so rapidly as to become 
almost a plague, by destro.ving all fruit and vegetation ; while the loss of 
a little fruit or seed for their subsistence for a short period would be 
ample payment to the birds for their great services to the cultivator. 

" Birds do not often touch the sound fruit when they can find that 
containing worms. From this fact they should not be driven from the 
fruit trees ; they are friends and benefactors, not only to the cultivator, 
but to mankind at large, and to all who have a sentiment for all that is 
beautiful, poetic and most musical of nature's productions." 
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The chapter ou fish, descriptive and historical, is particularly interest- 
ing 5 and, from tlie nature of the subject, is enriched with raany marvel- 
lous stories, but which generaUy appear to be well autbenticated. 

FAllM LmPLMIEXTS AXI) FaKM MACIIIXERy AND THE nuxciI'J.KS OF 'niEIIl COKSTKIJC- 
noy AXi) L SE : \» ith simple ami practical explanations of motion and force as applied 
on the f^mn. Wit 1 2s7 illusti atioua. By John J. Tlionias. 12mo., m pages. New 
York : Orange Judd & Co. *■ *' 

This v/ork is based on a prize essay, published in the transactions of 
the New York AgiicuituraJ Society lor I80O, under the title of "Agri- 
cultural Dynamics ; or, the laws of motion and force as applied to the 
ordinary practices of farming." This new edition embraces a descrip- 
tion of all the yaluable iniproveiiients that have been made in farm ma- 
chinery, of nearly every kind, for the last twenty years. A large part of 
it is devoted to a practical explanation of the princii)les of mechanical 
science, as ai>plied directly in the tamer's daily routine, that he may 
know the reasms of success and failure, instead of being guided by ran- 
dom jessing. 

In his introductory chapter, Mr. Thomas describes the groat improve- 
ment that has been made in common farm implements, and the new 
machinery invented within the last fifty years : " Plows turn up the soil 
deeper, more evenly and i)erfe(;tly, and with greater ease of draught: 
hoes and spades have become lighter and more efficient; grain, instead 
of being beaten out by the slow and laborious work of the tlaii, is now 
showered in torrents from the threshing machine ; horse-rakes accom- 
plish singly the work of many men using the old haud-rake; horse-forks 
convey hay to the barn or stack with ease and rapidity; twelve acres of 
ripe grain are neatly cut in one day, with a two-horse reaper ; grain- 
drills and planting machines, avoiding the tiresome drudgery of hand 
labor, distribute the seed for the future crops \nth evenness and preci- 
sion. 

"The owner of a seventy-thousand acre farm in Illinois carries on 
nearly ail his work by labor-saving machinery, lie drives posts by 
horse-power; breaks his gTound with Oonistoclc's Eotary Spader; mows, 
rakes, loads, unloads, and stacks his Imy by hoi'se-power ; cultivates his 
corn with a two-horse seated or sulky cultivator; ditches low ground, 
sows and plants by machinery; so that his laborers ride in the perform- 
ance of their tasks without exhausting their strength with needless 
walking over extended fields. 

"The great value of improved farm machinery to the country at largo 
has been lately proved by the introduction of the reaper. Careful esti- 
mates determined that 'the munber of reaping machines introduced 
throughout the coimtry, up to the beginning of the great rebellion, per- 
formed an amount of' labor while working in harvest nearly equal to 
a million of men v/ith hand implements. The rea]>er thus filled the 
void caused by the demand on working men lor the army. An earlier 
occurrence of that war must, therefore, have resulted in the general ruin 
of the grain interest, and prevented the annual shij)ment of the millions 
during that gigantic contest, which so greatly surprised the commercial 
savans of Europe." 

A skettjh of the general principles of mechanics, and then^ apphcation 
in the construction of implements and machinery, is followed by an illus- 
trated description of those in use at the present day. The pruiciplcs of 
road-making, in which all farmers are interested, are discussed; and 
the importance of good roads as affecting the price of land by affoidiug 
facilities for easdy reaching market, and for all other kinds of commu- 
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nication, are illimtrjitod in a strikiui; maimer. The luxuriant crops of 
our western i)rairics, ^^'itllin a few years, liavo been left to decay on the 
ground, for want of easy roads to market; the rich mines of northern 
New Yovl; nrc (Comparatively valueless, because tlie mountain roads are 
so few and bad that the e.x])ense of trausportation would exceed the 
value of the metal ; and, in Old Spain^ wheat, after abundant harvest^ 
is left to rot on the ground^ because it will not pay the coat of carriage. 
Governmeut ]»avinf>- once ordered the transfer of 480 tons of wheat 
from Old Castile to Madrid, 30,000 liorses and nudes were required; 
while on a good, broken-stone road, one hundredth part of that 3iumber 
could easily have done the work. The p;reat military roads constructed 
in the highlands of Scotland by Marshal Wade after the rebellion o1 
1745, did more for the civilization of the IlighlandeLS than all the other 
ellbrts of the liritish government; and the later roads built in Great 
Britain, under the direction of Telford, have ] produced ohauges in the 
condition of the i)eoplo which are uni)aralleled in the liistory of any 
country; lar^^e crops. of Vvheat now cover former w%astes; iarmers' houses 
and herds of cattle now abound where w^as formerly a desert ; estates 
have increased seven-fold in value, and the country hns been advanced 
at least one hundred years* 

The principles of (b?aught as applied to Avag03LS, plows, &c-, aiid the 
proj)er construction and use of farm implements and machiiiery for sow- 
ing, haying, harvesting, and threshing, are dcscril>ed with clearness; so, 
also, machinery used in connection with water, as hydraulic-rams, vari- 
ous kinds of i)um.ps, turbine wheels, &c., and machinery in connection 
with air iunl Jieat, a*'^ windmills and ventihitors ; with suggestions on 
the jiroper constrnction of chimneys, cisterns, &e. h'ollowing this is a 
chapter on the radiation of hea(., and the formation of deAV and frost, 
with deductions on the nest locations lor such fruits. and crops as maybe 
injuriously alleet 0(1 by frosTs. The Injok closes with the following re- 
marks on' the etfects of heat and cold on water: 

The effects of lieat and (told on v^^ater are of a very interesting char- 
acter. Without its e-\i>au.siou in ireer^ing the soil would not be |)ulver- 
izod by the frosts of winter, but v/otdd be found hard, compact, and dif- 
licult to cultivate in spring; without its expansion into steam, the cities 
wliich are mnv s])ringing uj), and the continents that are becoming peo^ 
pled, through the inlJuence of railways, steamships and steam manufac- 
tures, would mostly remain unbroken Ibrests ; without the crystallizn- 
tion of w^ater, the beautiful protection of plants by n mantle of snow in 
northern regions would give ])lace to limen sterility; without the con- 
version of heat to a latent state in melting, the deepest snows would 
disapi)ear in a moment from the earth and cau^se disastrous floods ; with- 
out its conversion to a latent state in steam, the largest vessel of boiling 
Avtiter would instantly Hash into vapor. All these facts show tha,t an 
extraordinary wisdom and forethought planned these laws at the crea- 
tion ; and (^ven what appears at iirst glance as an almost accidental ex- 
C/CptioJi in the contraction of bodies by cold, and which causes ice to 
float uj)on \rater, ineventing the entire masseB of rivers and lakes from 
becoming permanently frozen, lurnishes one out of an innumerable 
array of proofs of crentlve design in litting the earth for the comfort 
and Viuste^nance of its inhabitants," 

DKAi>'iNa i.'Oii PiiOJ' rr and DiUJ.Ntisc; i-oit Hkaltji. By Geo. li. Waiiug, jr., Eugiucci* 
of the Drainage ol the Central ViivX York. lUustrutecL 244 pages. New York: 
Omuge Juckl (ft Co. 

In this volume the author has avoided everytlxiug wliich might be 
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construed into an p.pproval of lialfway measures in land draining, and 
takes a most radical vioAY of tlio wliole subject, urging the utmost 
tlioroug-liness m all operations from tlie first' staking of tlie lines to 
tiic final filling in of the ditches. He describes the kind of land that 
requires draining and the reasons for doing it; the action of drains and 
liovv they affect the soil ; how to lay out and make a system of drains j 
their depth, distance, direction, cost, care, and profit; the proper use 
acd kinds of draining- tiles and their manufacture; the importance and 
practicability of reclaiming salt marshes ; closing with two imijortant 
chapters on malarial diseases, and on house-drainage and town soAverage 
in their relations to the public; health. 

Land which requires draining givbi sign of its condition, more or less 
clear, but always unmistakable to the practical eye. Standing water, 
or dark, wet streaks in plowed land, when all should be dry and of even 
color, feeble, spindling, shivering grain, sedge grass, coarao flags, and 
dank, miasmatic fogs, are all unerring iudicatisons of the necessity ol 
drainage. To recognize these indications is the first office of the 
drainer ; the second, to remove their causes. 

All lands of whatever texture, in which tlie spaces between the parti- 
cles of soil are filled with water within less than four feet of the smface, 
except immediately after heavy rains, require draining. A drain at the 
bottom of a wet field draws away the water from the free spaces between 
its particles, and its place is taken by air, while the ]>iu-ticle8 hold by 
attraction the moisture necessiiry to a healthy condition of the soil. 

There are vast areas of land that do not need draining ; sands, gravels, 
light loams, and molds allow water to pass freely through them, and are 
RiifiSeiently drained by nature, provided they are as open at the bottom 
as throughout the mass. There is, however, much land which thorough 
draining only will render profitable for cultivation or healtliful for resi- 
dence; and very much more described as "ordinarily dry land," which 
Urainincr would greatly improve in both productive value and salubrity. 

The surface iudicatioiis <jf the necessity for draiuing are various. 
Those of actual swam]).s need no description; if a i>lowed field shows a 
constant appearance of dampness, indicating that as Avatcr is dried out 
of its upner parts more is forced up from below, so that alter rams it is 
much lonVer than other lands in assuming the light color of dry earth, 
it unmistakably needs drainiug; a pit of three or four leet deep, that 
collects and retains water shortly after a rain, is a sure sign of the need 
of draining; if the water of heavy rains stands for some time on the 
Kurtaee, or if it collects in tbo furrow vvhilo plowing, draining is necessaiy 
to bring the land to its full tertility. 




reach of the mm's heat, where it woidd. find, oven in the drye.st weather, 
sulnoient moii^ture for a healtliy growth ; and a certain wirini^s ot grass, 
vdth a mosi>y or moldy ap3>earance of the ground, ralso indicate', exces- 
sive moisture during some period ot its growth. ^i ■, ■ 

Mr. Waring beheves in the rule that "whatever i« ^y^^'th <l^>^!^f7jf ^ 
IS worth doing well." He recommends that draining shoidd not be con- 
4^d to tlS Attest lands only; that drains should not >^\^constru^^^^^^ 
mth stomas, or brush, or boards, nor horseshoe tiles f ^^^^^^^^^.^^^^^^ 
are cheap, nor drains confined to remo%^ng the water froiular^Cbprmg^ 
hut that so for a. draining is applied at all, 

thorough ajKl com]^leie, maimcj-; and that it is far better, n. (.onunenc- 
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itig tliis iniproveiiient, that a single fieJcl be well drained tliaii tliat tlie 
wliole tarin be half drained. 

Of course there are fermers in some localities whose wet lands are not 
worth drainiuj? at present; this is partieulary the case in the extreme 
West, where lands at their present prices are only worth relieving of 
their sui't'aee water. Bnt lands near great markets, where it is better to 
culti\*ate small farms well than to buy more land for the sake of getting 
a- larger return lioni poor cultivation, or wherever Indian corn is worth 
Qlty cents a bushel on the farm, it will pay to thoroughly drain every 
acre which needs it. 

Au interesting chapter is given on the action of drains as they ail'eet 
the soil in regard to absorption, evaporation ^ temperature, drought, 
porosity or mellowness, and eheniical action, showing tliat while lands 
are thoroughly drained and improved, the opcralions of I'arining may be 
carried on with as much certainty of success, and with as much immu- 
nity from the ill eftects of uniuvorable weather, as can be expected in 
any business whose residts depend on such a variety of circumstances j 
certainty will be substituted lor chance in a great measui^e, and farming 
made an art rather than a venture* Full directions are given tor laying 
out a system of drains, how to make them, their care, the requisite tools, 
cost, description of the different kinds of tiles, and their nmnufacturc, 
with ample illustrations. Starting with a basis of sixty dollars as the 
cost of draining an acre of common farm land, the question *^ whether 
it w'illpay'' is discussed, and numerous proofs given that it will. Mr. 
Johnston, a vsuceessiiil farmer in the wheat region of western New York, 
who has laid fifty miles of pipes within the past thirty years, says ho 
never saw one hulidrod acres on uny fa J'm but a portion of it would pay for 
draining, and that tilo draining will frequently pay for itseli' in two years. 
In 1847 he bought a lot oi' ten acres to get an outlet for his drains. It 
was a i)erfect quagmire, covered with coarse aquatic grasses, a-nd so un^ 
fruitful it would Tiot gi \'e back the seed sown upon it. It was thoroughly 
drained, and tlie next year a crop of corn taken from it which measured 
eighty bushels per aero. Another wet ])iece of twenty acres, which had 
never produced more than ten bushels of corn per acre, was drained at 
an expense of thirty dollars per acre; the first crop after this was eighty- 
three busliels and some odd pounds per acre. Mr. Johnston also gives 
satisfactory reasons for asserting that on drained land half the usual 
quantity of manure suflices to give maximum crops. Many other striking 
eases arc given of the benefits of di^ainage in this coinitry; and it is 
stated tiiat since its general introduction hi England (within the i)ast 
twenty-five years) the aggregate wlieat crop of the country has more 
than doubled. This increase, of course, is chiefly owing to bringing into 
use large arejis of land orighially unfit lor cultivation; and large tracts 
which, before being ttratned, produced lair crops only in the best seasons, 
are now made very productive, independent of the weather. In tact, in 
the cultivation of heavy, retentive soils, drainage is the key to all im- 
provem{*j>*t, and the foundation and the commencement of the most in- 
telligent J arming. 

In the chapter on reclaiming salt marshes it is stated that hundreds 
of thousands of acres, formhig a large part of the Atlantic coast trom 
Maine to Florida, might be cheaply reclaimed and made fertile and 
salubrious. These marshes are now abandoned to the inroads of the 
sea, fruitful only in malaria and mosquitoes, always a dreary waste, 
and often a grave annoyance. Of such lands, 20,000 acres are to be 
found within seven miles of the heart of New York City, bordering on 
the Hackensack liivcr, in New Jersey; they are a nuisance and an eye- 
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gore to all ^Yllo see theia or travel near tliem. The work of draining 
this tract would be child's play compared with the draining of the Har- 
iem Lake in Ilolland, or the great lens on the eastern coast of England. 
Harlem Lake, conjpri^sing an area of over 40,000 acres, covered by the 
sea to an average depth of thirteen feet, was jmrnped dry, and the land 
thus reclaimed inado to do its part in the support of a dense population. 
The expense, about 8^,000,000, was more than repaid by the proceeds 
of the sales of the recovered lands. 

The great fiuis of England, having an area of more than 080,000 
acres, afford anotiier instance of the beneficial effects of scientific drain- 
ing. These fens, formerly a vast wild morass, vfith only small detached 
portions of cultivated soil, or islands occasionally appearing 'above the 
general inundation, formed a most deserted picture ill contrast with 
their present state of matchless fertility and salubriousness. 

Among the causes of " the chills," and remittent and intermittent 
fevers, undue moisture in the soil, producing malaria, is reckoned by 
medical authorities among the most prolific and sure. The proof that 
drainage is an eilicient agent in removing the causes of malarious dis- 
eases is conclusive. 

Instances of this are not so common in this country as in England, 
where drainage has been much more extensively carried oxxt, and where 
greater pains have been taken to collect testimony as to its effects. In 
a chapter on the efforts now making in England to improve house-drain- 
age and sewerage, as aflecting public liealth, Mr. Waring concludes by 
stating that the principles of his book, whether relating to sanitary im- 
provement, to convenience and decency of living, or to the use of waste 
matters of houses in agricultural improvement, are no less applicable in 
America than elsewhere; and the more general adoption of improved 
house drainage and sewerage, and of the use of sewage matters in 
agriculture, would add to the health and iirosperity of its people, and 
would indicate a great advance iu civilization. 

Earth Cxosets: Hott to mako aiul How to use thorn. By George E. Wajinfj, Jr., 
author of "TUo Elomouts of A.gvicuituro," and "Draiviiiif? for Pvofit and Draining ' 
for Health;" fonaerly Agricnltnral Etigiucor of tlio Coiitial Vaxln, Now York. 45 
pages. Now York: Tlio Tribune iAssociatioii, 18(){j. 

In the twenty-fourth volume (for 18G3) of the Journal of the Eoyal 
Agricultural Society of England will be found an article by the Bev. 
Henry Moule, of Eordington Vicarage, Enghmd, entitled "Earth versus 
Water, for the Bcmoval and Utilization of Bxcrementitious Matter." 
"The principie of his theory is based on the power of dried and sifted 
clay, and the decomposed matter found in the soil, to absorb and retain 
all offensive odors and all fertilizing matters. The importance of this 
principlo, in both a sanitary and agricaltural point of view, is well 
urged by Mr. Moule, who thinks that by its adoption the increased 
demand fbr fertilizing agents may be largely met; the health of towns 
promoted by the entire removal of the sewage nuisance, instead of its 
present mere palliation j and the pollution of streams and rivers pre- 
vented, the evil being no longer shifted from one quarter to another; 
and ail this good secured without any of those vast and extravagant 
works for pubhc drainage which add so greatly to the burdens of 
England. 

Mr. Moule asserts that, a very smaU portion of dry and sifted earth, 
say one pint and a half, is sufficient, by covering an ezcrementitious 
deposit, to arrest effluvium and prevent fermentation, (which acts so soon 
whenever water is used,) and the consequent generation and emission of 
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noxious gases ; and that if, mtliiu a few lioiirs or eveii ii lew clays, the 
mass tliat would be fomiod by the repeated layers of deposit be inti- 
mately mixed by a coarse rake or spade/ or by a mixer made for the pur- 
pose, then in live or ten minutes, neither to the eye or sense of smell is 
anything percei)tible but so much earth. 

The practical use of this discovery is as frGo to all as is the earth 
itself, and any persoTi may adopt his o^vn method of applying it. All 
that is necessary is to have a supply of prepared earth, partaking of the 
nature of clay, to absorb and retain ammonia and other fertilizers, simply 
by drying' it in flat i)ans on a cooking stove or range, or thinly spread 
on boards and exposed to the sun, then sifting it, with which to cover 
the bottom of the vessel to be used, and after use to cover the deposit. 
Ordinary garden soil is quite effectual 5 if clay soil be scarce, an admix- 
ture of coal-ashes or street-swceinngs would not be objectionable. Sand 
will not answer. A small box of this earth and a tin scoop are sufficient 
to prevent the gravest annoyance of tlie sick-room, or of a privy situated 
near a dwelling. 

But for constant and extensive use it is desirable to have a more con- 
venient apparatus, something that requires less care and is loss trouble- 
some in many ways than the common water-closet. To this end the pat- 
ented earth-closet, by Mr. Moule, is applicable; which is fully described 
in Mr. Wariug^s pamphlet, and illustrated by diagrams. It comprises 
a tight receptacle under the seat, a reservoir at the back for stowing dry 
earth, and an apparatus to measure out the requisite quantity and throw 
it upon the deposit. 

The machinery of tlie earth-closets is more simple, less expensive, and 
less liable to injury than that of the connnon w;;tcr-closet. The supply 
of dried earth to thehousc is as feasible as that of coals, and is more easily 
ai)p]ied to the closet than water by a forcing pump, • audio the commode it 
can be carried just as coal is to tlu^. chamber. After use it can be removed 
in either case by the bucket or box ]>laced under the seat, or from the 
fixed reservoir, with less amioyance than tha* of the ordinary slop-bucket; 
iu fact, with as little oftensc as in the removal of coal -ashes. For hos- 
pitals, slaughtcr-liouses, barracks, factories, prisons, public schools, rail- 
way statioiis, urinals, &c,, tlie invention is aibnirably adapted, and will 
do away with much of the imcleanliness and indecency that disgrace civ- 
ilized society. 

By means of this eartli system one can have a pri^^y immediately 
adjoining his house, and an earth-closet up stairs, fromneitlicr of which 
wiU proceed any ollensive ismoll or noxious gas. Through this closet the 
removal of noxious and oftcnsive matters in time of sickness, nnd of 
slop-buckets, would bo easy, and, if properly supplied with earth, all 
effluvium would be almost immediately checked j the trouble would not 
be greater than women generally undergo at present, while the value of the 
manure would be an inducement to exertion. A closet used by a family 
of six persons would require about one hundred pounds of dried earth 
per week. The same earth, after being used, Icept in dry place for two 
or three weeks, will be perfectly inodorous, and may bo uned again four 
or five times, with the same deodorizing effect, the product increasing in 
value. 

As it is difficult, in the present stage of the worldng of this system, 
to state the exapt money value of the manure thus manufactured, a few 
instances are given of its practical application to the garden and the 
field, instead of a scientific analysis of its comi>osition. In a half-acre 
garden near Erith, for twelve or fourteen years an annual apphcation of 
stable manure had failed to produce anything likea crop- Ncitlier peas, 
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celery, rhubarb, or parsnips vroxxld grow at all, and cabbages T/ere dwarfed, 
At last, as an experiment, stable manure was abandoned, and earth from 
a closet used. The first sowing of peas was destroyed by a too liberal 
use. Grown wiser by experience, the gardener used less, and his barren 
garden was changed to a fmitful field. His peas grew seven feet high, 
and were covered with pods; and his cabbages grew so finely as tc 
attract general attention. With sis pounds of the closet earth forty 
dozen broccoli and savoys were planted on otherwise unmanured groiind. 
and no plants conld have grown finer. It was also applied to patches 
of mangolds, onions, turnips, &c., vnth the best results. 

ObserA-ation and experiment suggest that as soon as the earth covers 
the deposit some manurial property of that de]>osit begins to impregnate 
it; and that when the .deposit is wholly absorbed, the earth has in fact 
digested it, or reduced it to a form or state in which it can afford nourish- 
ment to the plant. The sooner, therefore, the root can reach it, the 
better. 

The economy of the system does not dei>end solely on the money value 
of the manure manufactured, but in a great degree on dispensing with 
th'e large outlay which the water system of sewerage involves ; an instance 
is given of a school in England, attended by three hnndred scholars. It 
cost £70 to connect the water-closet with the sewers ; loss than £30 
would have provided them with self-acting earth-closets. In many 
comity jails it costs £50 a year to keep in order the water-closets, by 
which the manure of one hundred and fifty prisoners is wasted ; apply 
the earth system, the repairs of which would not be £5 a year, and £200 
would be annually saved to the county. The intelligent master of the 
Kingswood Reformatory, containing one hmidred boys, expressed his 
conviction that he would be able to make £200 a year from his earth- 
closets, and at the same time prevent abominations in the vray of often- 
siveness that can scarcely be told. 

Mr. Moule remarks, in concluding his essay, that if ono-fifth of the 
population of Great Britain were to adopt and thoroughly carry out this 
system, one million tons of manure, equal to guano, would be added 
every year to its fertilizers; and Mr. "Waring quotes the assertion of 
Liebig, that the greatness of the Eonuin empiie wiis sapped by the 
Cloaca Maxvua, tlirough which the entire sewage of Eome was washed 
into the Tiber. Mr. Waring perthientiy adds, that " the yearly decrease 
of productive povrcr in the older grain regions of the West, and the 
increasing demand for manure in tlio Atlantic States, sufliciently prove 
that our own country is no exception to the rule that has established its 
sway over Europe." 

Since this importrait discovery has been uitroduced to the American 
pubhc, experiments ninde with the carth-closct commodes at the Penn- 
sylvania Hospital at Philadelphia have been so entirely satisfactory 
as to induce the senior surgeon to apply thy, sifted earth to absorb the 
stench of sickening exudations lirom old sores and offensive wounds 
(which the best ventilation and the usual disinfectants could not miti- 
gate) Vr'ith surprising success. Ifot only was the ofiensive odor entirely 
overcome, but the effect on the character of ibe wormds was astonish- 
ing; suppuration Avas reduced, the edges of the wounds lost their 
inflamed character, their intense pain was rehevcd, and a healthy gran- 
ulation produced. Mr. Waring thinks it not too much to hope that even 
the pustules of smaU-pox must give up their paiu and ofi'onsivoness at 
this magic touch of mother earth: and if it is true that contagion spreads 
from its exudations, not improbably the spread of this loathsome disease, 
as well as cholera, will bo effectively chocked. 
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A Gimm to the Study of I^^isects, ah^d a Treatise ox tiiosi': ixjujuous axd liExis- 
2:^101 A L TO Ceops: Fov tlio uso of Collcges, Fiirm-Selioold, and Agriculturists. By 
A. S. racliJird, jr., M. D., with upwardfi of Five Iluudred Engraviii**:^, Part I, to V. 
8vo., (31 pages each, Salem, Mass.: Press of the Essex lustituto. 18o3. 

Ill this work are given tlio outlines of tlie study of iusects, with de- 
scrii)tious of their mode of groxyth and metamorphoses; their hahits, 
aud the best methods of collecting, preservinj^', and arranging? specimens 
in the cabinet; with descriptions of the iiynriousand beneficial insects; 
and tlie remedies against the attacks of the former. It is written in 
l)laiu language, and as free as possible from tech ni cab tics. It describes 
and iigures the hisect enemies to Avhcat, corn, potatoes, onions, and other 
gurdcn vegetables; bees, flowers, ornamental slmde-trees ar^d shrubs, as 
Avell as all the (ine varieties of large irnits and berries now cultivated. 
The work is published every two or three months, in parts of 04 pages, 
of which five have reached us. It is handsomoly ])rintedj ami when 
com])letcd will contain upwards of live hundred illustrations. 

The lirst part contahis an account of insects as compared with their 
allies, the crustaceans and w^orms, and a moi'c special account of their 
structure, how tliey walk, fly, breathe, i&c.^ and reprodacc their kind, 
and the anomalous mode of the reproduction of the plant-lice, the hum- 
ble-bee, and the gad-fly. The second i)art relates to the geographical 
distribution, the geological histox\y of insects, and their diseases, with 
directions for collecting, })reservin'g, and arranging tliem in the cabinet 
The third partis devoted to the IJymenoptera, comprising the habits of 
bees, wasps, ichneumon liies, saw-liies, &c. Farts tour and live con- 
clude tlic Ilymenoptera, and commence the chapter on the Lepidoptcra, 
describing the butteriiies and moths, with their trans! or nuiiions into the 
army worms, the borers in fruit trees, grape vines, currant bushes, squash 
vines, &c. 

Prom the parts already published, the reader can learn what insects 
are useful or injurious, and all tliat is known of their liabits; and in the 
volume, when completed, the habits and structure of the honey-bee, ant, 
saw-fly, clothes-moth, the mosquito, gad-flies, wlieat-midge, house-fly, flea, 
weevil, grasshopper, dragon-fly, 4&:c., will be described in popular lan- 
guage, so that all may become acquainted with our common insects, 
injurious and benefioiah 

AjfEUiC^VN Fish Cur/ruuE : Enihraciiig all tlio Details of Artificial Breeding and Roar- 
ing of Trout, tlio Culture of 8nliiu)n, Shad, and other 1^'ishoa, By Thadutnin NorriB, 
author of the Amcricau Anglers' Book. lUasfcrated. 12mo. , 304 pages. PhUadclphia ; 
Porter & Coatca. 18G8. 

Within a few years great attention has been jiaid to the culture of 
fish in Europe, where food is becoming a question of vast importance. 
The French government has fostered this business chiefly for this reason, 
and to such puri>ose, that in a few years there will scarcely be an acre 
of barren ^vator in tlie empire. In fact, in many places waste waters, 
formerly entirely barren, arc becoming more procluctive than the same 
area of cultivated land. The lish ponds of Dembes extend over 30,000. 
acres. Not only flsli, but oysters, eray-flsh, and other crustacece are being 
multiplied by this new science. Experiments are even being made on 
the sea coasts to propagate and rear the flner Icinds of turtles. The 
results of tliis liberal and judicious policy have not only been spread 
over France, but have reached all parts of oniightcned Europe, and 
even Australia; and our own country is resorting to it with the hope of 
arresting the gradual extinction of valuable flsljcs, and restoring our 
failing and exhausted rivers to their former fruitfidness. 

The Kew England States, by concerted legislation, have established a 
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joint comnussion in reference to the artificial propagation of fisli, and 
liope to restock their rivers witli the aristocratic salmon and the delicious 
shad, and their cool clear ponds and brooks with the spotted trout of 
rarest beauty and most delicate flavor; and to naturalize the turbot and 
other highly-prized fish of Europe. By the expenditure of a few thou- 
sand dollars, and the passage and rigid enforcement of judiciouf? laws for 
the protection of the spawn and eggs of these valuable fish, they can be 
produced and sold cheaper than beef in our markets. Both the i'resh 
and salt water species readily adapt themselves to now localities. 
Pickerel liave been introduced into the ponds of Berkshire; the great 
pike of the northern lakes have bieen transferred to the Comiccticut 
Biver; the salt-water smelt lives in various ponds near Boston, and in 
many parts of Maine ; and the tautog within a few years has tbuud a 
new home in Massachusetts Bay, north of Cape Cod. 

Mr. ISTorris has given an interesting account of the measures now 
being taken by foreign governments and by our State legislatures, as 
well as by enterprising individuals, in regard to fish culture, besides 
fall details on trout breeding, the culture of the salmoji, shad, white 
fish, black bass, rock fish, eels, oysters, &c., and on the naturalization 
of fishes in new habitats. His chapter on the last subject is full of 
curious facts. 

"As a class," says Mr. IS'orris, "farmers are far more favorably 
situated for the whole routine of breeding and growiug trout than per- 
SODS of any other occupation. As regards the first requisite, most of 
them have springs of more or less volmno and of the proper temperature 
on their premises, and generally near their dwellings. Labor with tbem 
is cheap, and much can be done at different seasons of the year without 
interfering with their ordinary tarm work, or hiring extra help. The 
employment of horses, carts, wagons, and men, which they keep of 
necessity, would therefore cause no expenditure, fmd fill up their leisure 
time. The little Ersechanism necessary could bo done by any one of 
them having an eye for a straight line, and an aptness with square, 
mallet, chisel, sawj^hammer, and jack-plane. The only outlay would be 
for lumber, and trout or spawn to commence with. Pour men, with a 
span of horses, a plow, road-scraper, shovels, and hoes, would excavate 
and construct ponds of sufScicnt size, if the ground is not over stony, 
in less than ten days. If a farmer has no mechanical skill, a country 
carpenter, with the assistance of two farm hands, could put up a large 
hatching house in a week. The time between corn-planting and the first 
plowing might be put in to advantage. After hay and oat harvest 
another tui-n at the ponds might bo taken, and the lull attcr the crops 
were in would suffice to finish them. Winter, m which the farmer has 
little to do, would be pleasantly and profitably employed in attending 
to the batching. He would have a certahi supply of lish food from 
curds, and an occasional one from the animals ho would kill. Using 
■ milk does not rob the butter-jar nor the pig-pen, as it can bo tunied 
into curd after skimming, and the wliey can go to the slop barrel. This 
business can be made as much of an accessory to farmiug as kecpmg 
bees or poultry, and witli no more labor. Trout are much less mis 
chievous than the latter; they do not invade the garden, or a newly 
sown or planted field, and can 'always bo foimd within their circum- 
scribed bounds. * * * I deem it a branch of industry that should 
claim the attention of our national government. If the Department of 
Agriculture has no discretionary power to foster it, special legislation 
should be directed to it, and appropriations made for the pm-pose ot 
experiments and its promotion." 
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FiSTiiNa IN AMEitiCAN Watki-mS. By Gciiio C. Scobt> With ono liuiulrea and seventy 
illustratious. 12mo.,, 48-1 i)ages, Now York : Harper dt, Brotliers. 1839. 

The author of tbe work says that his experience of many yeai^s in the 
practice of the i;entlc art has led him through so many scenes of beauty 
and loveliness that his book has been written and iihistrated, that all 
the world might learn the enjoyments of angling. The recreations of 
the angler in America are portrayed in a genial nlannel^ and a tribute 
paid to the temi)erate and independent class of men who follow for a 
livelihood the hazardous business of iishing on tlie broad seas. An in- 
teresting chapter is given on the general habits and senses of fishes. 
That they possess certain senses, intellectual as v^ell as instinctive^ is 
evident; they need them to avoid being devoured, and to aid them in 
capturing other lishes, their life being mainly spent in efforts to eat, and 
to prevent themselves from being eaten ; the form of the eyes of nearly 
all fishes being convex, proves them to be near-sighted and though 
they quickly detect the slightest motion, they lack the power to discrim- 
inate form ; the fact that peculiarly scented baits attract iish i>roveH 
that they have the sense of smell; and that they possess tll(^ iiumlty of 
hearing is evident from the anatomical structure of the head, and the 
lact that in small ponds and preserves they are often called to the shove?? 
by a whistle or a bell. Their fecundity is almost incredible, and the 
voracity of some of them most rapacious ; a. shark has been knoAvn to 
seek for prey some time after being split open and cjiitirely ovisccrated ; 
he evinces no mercy for a.ny living thing that inhabits the waters. 

The various coast and Iresh-water fishes are described and illustrated. 
with their hamits and associations- The commercial lisheries ai^o next 
taken up, and the character and extent of the lake and th(^ coastwise 
fisheries shown ; the value <:>f the mackerel (iaught and cured in MavSsa- 
chusetts and Maine for the last four years has averaged over $0,000,000 
per annum; their cured cod-fish, smoked salmon, an<l halibut are known 
ill most of the markets of the civilized world, and sell for over $4,000,000 
annually. In Chesapeake Bay 1,600 vessels and 0,000 men are annually 
employed in the oyster business, and it is estimated that 50,000,000 
bushels of this delicious bivalve are taken annunlly on the coast from 
Massachusetts to Virginia. 

A very full account, comprising nearly 100 pages, is given of ancient 
and modern fish culture, with ample details for the artificial propaga- 
tion of the trout, salmon, and other fish. The work closes with an ab- 
stract of the laws of Ifew York and the Dominion of Canada for the 
protection of fish, game, and insectivorous birds. 

TxiE American Stud Book : Comprising fuU PenioTee.s of aU the i]n])orted thorough- 
bred StaUionH and MaroSy-vvith tlieir produce, iucrlnding tlin Arabs^ 13avbv., and Span- 
isli Horses, from tliiioarlio.st account of racing iii America to tlio eud of the year 1667; 
also, all tho iiativo iiKires and their produco/alphabctically arrau^'cd ; and pcidi^jrccs 
of all tlio native sfcallions wliofic daiuH liavc no aiamus^ -with a fnU and copious ludex 
to tho Produce of the Mares. By S. D. Brucc^ editor of tho Turf, Fiold, and Farrn. 
8vo., C40 pages. Chieago : E. B. Myers & Co. IHOB. 

It is no very easy task to determine correctly the pedigrees of the 
blood-horses of Ainerica.. Mr. Brnce has spent twenty years in gather- 
ing and arranging iacts on the snhject, from publics and private records, 
and has sought to bring to light what vv^as obscure, and to prove pedi- 
grees hitherto received with doubt, and seems to ha\'e possessed great 
tacilities and a laudable zeal on tho subject. Ho says that, ^^born and 
reared in a section of country the most ikmous for its horses; throTO in 
daily contact with the most enthusiastic breeders of thorough-breds; 
raising, training, and running them himself, his knowledge of the blood 
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horse gave him canlideiicc to pxireue tlii^ study, and to p-ab'JLsli the re- 
sult of Ms labor with the utmost reliance on its general correctness. 

The detaiied history of our horses is shrouded in so much obscurity 
that freqiient attemptr^ have been made to compile an Auierican Stud 
Booky but each time the enterpriso lias been abandoned in despair. To 
search out the hidden roots or bninchevS from the p[i,rent stems, to brnf^.h 
away the obscuring' clouds, to drag the lost members of the ancestral 
tree from the mire to ivhich carelessnevSB had consigned them^ to restore 
every root and branch of this ancestral tree, to eradicate long-accepted 
errorj and to harmonize fact vdth fact, is the tedious work of years; and 
such has been the labor of the hfe of him who now />^ives this the first 
volume of the American Stud Book to the world. Eone Imt those who 
have inquired into the loose, obscure records of the past^, have any idea 
of what a herculean task it has been.^^ 

The result of Mr, Brucc^s labors is an immense accumulation of iacts 
from the private records of neaily every breeder of importance^ from 
files of anti-revolutionary newspapers, and from an extensive corre- 
spondence. The work is arranged on the plan of the English Stud Book; 
it is handsomely printed, in a stately octavo, and iJlustrated with twenty 
fine engravings of celebrated horses. 

The Trotting Honsn ov Aimkkica : lIo\t L:) i laiu iiad Uiivo him, ^viihEclmli■^^oence8 
of tho Trcttiuj< Tnrf. By Hiram V>^iodiujr. £k\y f.cd hy Cbarlea J. Foster, of WiUces' 
Spirit of the Tiiiics, including an lufrodiictory Notice 'l)y George Willces, and a Bio- 
graphical iSketch br tho editor, l^mo.j 41^ ''3>a«5oa. New York : J. 11 Ford &. Co. 
1868. 

This book is prefaced by ap])reciative sketches of the author by Mr. 
Wilkes and Mr- Tostcr. Mr. Woodruff^' belouged toa family of horse- 
menj" his father and bi^other being famous as trainers of horses ; and has 
been distinguished for his success iu training and developing the best trot- 
ting horses of America. Mr. Wilkes ascribes to him ^' the development o:t 
the American trotter to its present marvelous pre-eminence over all other 
breeds of horses used for harness and road purpoiscs,-' ^' Those who know 
the history of trotting in this country ^ and who recall to minil the aver- 
age speed of the first liarness-Jiorse, when Mr. .WoodruU identified him- . 
self with its advancement, will not hesitate to say that he doubled the 
value of the original element on which he worked, and at the end of a 
few years gave a great aniinal to the country hi place of what had been ^ 
only a gfood animal before/^ 

The memoir is follovred by practical directions on rearing colts^ the 
characteristics of difterent breeds, and their management and develop- 
ment as trotters ; with sketches, reminiscences, and gossip connected 
with the principal races that have taken i)lace iu the United States in 
the last half century. 

HOBSE PoETRAi: uziE : Emljraciupc BrcediD^i;, Ilearin ^):, and Training Trotters, vrith tlieir - 
raanagement in tlie StaWe and on tlio Track, and Preparation for Kaces ; including 
Histories of the Horse and Ilorf^ienicn, v>\i\i an Appendix^ containing tbe performances 
of Dexter, and a Portrait Ly Scott. .I3y JosepJi Cairn Sinipson. 13mo., 458 pageii. 

New York: Town send & Adams, i860. 

The subject-matter of tliiB book is well described in its ample title- 
page. It is filled with details in regard to the breediug, breaking, and 
management of trotting horses; their x)reparation for the race-course^ 
the pedigrees of famous racers, suggestions on the coustructiou or 
stables, the proper style of bits^ &c. Tliough rather diffuse m style, and 
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treating incidentally of many other subjects tban liorses, the work 
abounds T;ith acceptaWe information to those particularly interested in 
fast trotters. 

Tmc MuLK : A TrcatiBO on tlio Brcecling, Training, and Uses to which he may Ibo put 
By llai'voj- Riley, tnip(.»rinton(Icut of the governnicut corral^ Wasliiiigton, D. 0. ISmo. 
107 pagcsl^ Kcw York : Dick & FitzgenUtT. 186d 

^'The mule, although the humblest member of the horse family, has 
been a useful I'rieud of man^ and has served hinj faithfully in war and 
peace. If lie could tell man what he most needs, it would be^ kind treat- 
ment/' 31r. Kiley luus li'iven tiie public a .short treatise on the breeding', 
care, and manaffemeut of these animals, the i«esulfc of thii^y ytyr^'^ expe- 
rience in their use. luuuanity, as well as ecouomy, will be best 
served by kiiiduess, ho luis made a .strong; plea for their mo>i\^ sensible 
and Judicious treatment, eomi)nsins' rcnmrks on tlieir bveodinff and 
raisiuf?; liow colts Ldiould bo handled, brolce, and harnessed; the value 
of kind treatment; the color and peculiarities of mules; how they should 
be packed ; tlieir i>liysical construction ; their disseasea and projier ti-eat- 
ment. 

In breaking the mule^ pcatience is the great essential. Take hold ot 
liim gently, and talk to him knully. Don't spring at him; don't yell at 
him ; don't jerk Ivim ; don't strike him with a club ; ilon't get excited at his 
lumping an<I kicking; approach and handle him the stiihe as you would 
an aniinal already broken, and through kindness you will, in loss than a 
week, have your nnih^ move tractable, bt^tter broken, and kinder, tlian 
you would in a numth had you us(m1 (he whip; but nudes, with very few 
exceptioni;^, an^ born kickers, Breed them as you will, tlio moment they 
are able to stand up and you put your hand on thorn they will kick. It 
is, indeed, tluur natural means of defense, and t!ioy vm^vt to it by 
instinct. In commencing (o brc^ak th<*m, then, kicking is tlie im]t thing 
to guard against and overcome. (3arefnl ntudy ot the animal'ij; nature, 
and long ex]ierieJicc with him, have taught me that in breaking the 
mule whipping and harsh treatment almost invarial)]y make him a 
worse kicker. Tiiey certainly nrake bim more timid and afraid of you; 
and just «o long as you fight a young mule aiul keep him afraid of you, 
just so long will you be in danger of bis kicking you. lie must be con- 
vinced, through kin(hu\ss, that you are not going to hint or i)imiif)h him ; 
and the vsooner you do this the sooner you are oiit of danger from ]m 
feet" 

Mr. Riley was in command ot* one of the army corrals at Washington 
during the relKtllion, and many thousands of mides were aimually 
passeil under his inspection ; tliis ga^ve him frerpient opportunities for 
ascertaining the best color of the siniuial, many considering this a point 
of importance ; but, with the exce])tion of the (U'eam colored, lie thinks 
this no criterion. M ales of cream color arc apt to be soft; they lack 
strength and can stand but little hardship, particularly those that have 
a white skin ; iron grays are considcu'ed hardy; avoid spotted or dap- 
ple mules ; they are tlu^ very poorest ainmals you <ian get ; tJiey cannot 
8tan<l hard wtnk, and wh(^n (uicc they get diseased and begin to lose 
strength there is no saving them ; tliey have generally bad eyes, antl in 
the lleat and dust of sunumT many of tliem go blind," snow white 
mules aj-e about as useless. In seJectijig nudes, look well to the age, 
foxnn, height, wsi;:e of bone and muscle, and dis])Osirion. Get these 
right, and you will Imve a good UTiimal ; nmre nniles are more safe and 
trusty under the saddle, and are better than a horse mule foi* team pur- 
poses. Mules are not so apt to get frighten ed^ lose their senses, and 
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run away, as is tliG case with horses. A horse that has once run away 
isaever safe aftemaid; but bring a mule back in such a case, and 
generally he wiU not do it again; his sluggish nature does not incline 
him to such tricks. As a general thing, mules are not so well adapted 
for use in stages, omnibuses, and city raikoads as horses, mainly be- 
cause those ha\Tng charge of them lack experience in their manage- 
ment. But they will do good service on the prairies supplying our 
army, toeing canal-boats, and hauling cars inside of mines, where they 
can jog along and take their own time patiently. Such employment 
soon breaks down the spirit of a horse and renders him useless. 

Mr. Eiley closes his book with a chapter on the diseases of mules, 
(which are not materially different from those of horses.) witli their 
proper remedies and modes of treatment. 

The Diseases op Sheep Explaixed and Described : Witli proper Romedies to pre- 
Tent and euro the same. By Henry Glok, V. S. 12mo., 146 pases. PMadoipliia : 
Claxton, Eemsen & Haffelfinger. 1668. ' o ^i^-*- 

Mr. Olok is a graduate of the royal college at Berlin, Prussia, and was 
veterinary surgeon-in-chief of the TJnited States army during the late 
rebellion. He gives a description of all the important diseases of sheep, 
external and internal, and of their treatment and prevention. Most of 
the diseases he has observed and treated hiioself, and thoir description 
and the directions for their cure and prevention are based substantially 
on his own obser^'ation. A few pages at the close of the book are de- 
voted to some of .the worst diseases of cattle, including the pleuro-pneu- 
monia, or rinderpest, ascribing its spontaneous formation to several veiy 
different causes, as the unfavorable influence of the atmosphere, espe- 
cially during the spring, mostly in changeable, cold, and damp weather, 
when the animals take eold ; to i)ermanent feeding with artificial food ; 
to spoiled food, such as sour, moldy, musty hay, rotten roots or bulbs j 
to drinking unclean water ; to keeping them witliout exercise or motion, 
especially in overcrowded st'ables ; to careless attendance to the animal, 
and want of cleaning the stables ; to the importation of untanncd liides, 
&c,; to cattle imported from other countries, psu'ticularly in times of 
war ; and to low pastures with marshy bottoms. 

That destructive disease, the sheep-pox, and the troublesome malig- 
nant foot rot, formerly so ruinous, are fully discussed. The former 
disease may appear at any season, like the human small-pox, and inde- 
pendently of all exterior influences or of the individual constitution of 
the animal, attacking young as well as old, healthy as well as sick ani- 
mals. Its devastations have been enormous ; out of 8,000,000 of sheep 
in Hungary, 150,000 are said to have been destroyed in one year ] and 
it was ofaciaUy reported that the loss amongst herds in Austria, aggre- 
gating about i6,000,000 of sheep, was not less than 400,000 per annum. 
This official report was made before vaccination for sheep-pox had been 
introduced. After these enormous losses, this remedy was thought of j 
and since its introduction sheep-pox has ceased to be a perpetual plague 
to whole countries, and only occurs amongst single herds or in limited 
districts. 

The malignant foot rot formerly occasioned great loss among the 
best Spanish Merinoes, with which the disease was most common, but 
less so with half-breeds, and least with common sheep ; the more com- 
mon kinds being less liable, because their wool, skin, and hoofs are of 
coarser texture; while the delicate frame of the Merino is not so well 
fitted to resist the disease. Wet summers, or other cau§ps which tend 
to soften the claws, as heat and moisture combined, or when sheep stand 
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elosely together on ^vaviu duiigiua sUiblc, lacilitatc tins j;i)ro;ul of the 
<lisease, tiic seat of vvhicii m in tlic capsule of llii?- vhw. In its milder 
Ibrm it aiiects only tlic ])arts above the capsule cl' the hocij .seldom at- 
tackingtlic latter, isumevoiis reinediet^ are applied to the extirpation 
of this disease, ineluding the application of different ackls and eaiusticK^; 
but altUough such sometimes efieet a cure^ th(\y f>eaeraliy retard ity are 
expcnsive/paiufulj and difiicult to apply. The ])roper mode of treat- 
ment is to cut out Avith a sharp narrow knife all the loose horn whicli is 
separated from the hoof and is suii'used "u-ith matter ; the object he'wp; 
to lay bare the diseased sup))arating substanees, iin<l to destroy the 
infectieuR ma tter on them ; for this purpose chloride of lime is the iiiocst 
rapid and eftieacious of all remedies. I t should bo applied to the dU- 
eased surfaces, the cleft flUed with tow, and a bandage applied to pro- 
tect the hoof troni dangerous external irritation. The diseased hoofs 
should be inspected daily, covered with chloride of lime, and bandaged 
anew if necessary. If a diseased spot is discovered which escaped no- 
tice before^ a portion, of the newly-formed hoof must be again removed 
with a knife. Two or three applications are generally sufficient for a 
cure. The pain and lameness soon disappear ; the skin becomes thicker 
and more compact, every d«ay forming the new horn. The foot rot being 
a purely local disease, general treatment and internal remedies are 
wholly useless. Good and copious food and occasionally salt licks, 
mixed with wormwood, tar, or oil of turpentine, arc recommended 
When the lameness has disappeared and a lirm horn been renewed, 
the sheep can be returned to the healtliy Uock, after being made to walk 
through chloride of lime water, say by fdliiig a long trough with cold 
water, into which a pound of chloride of lime is poured for every pail of 
water, and ienced in at the sides by a hurdle. Any virus clinging to 
the hoof is thus destroyed. 

Veterinary science lias probably made greater i)rogress, in both tlieory 
and practice, iu the last thirty years, than in all preceding time. Mr. 
Glok describes the causes and remedies of the various diseases ]:)eouIiar 
tosbeepina style intelligible to' non-professional readers, and closes 
with advice to all fVirmers and cattle owners, to help themselves when 
possible, and employ a veterinarian in other cases." 
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Anit*n<5anAOTcultural Annual for 12nio 

American Ihvd Fancier: Ilow to raiso Birds of all 

varietios. r^rno -.•:•*■ 

The American Fruit Book: Diroction.s lor raiinno- 

the bofvt vJirieties of Fj-uit. IBmo 

The American Farm(a'\s Oyolopfedia of cverythuif;• 
relatin^^ to Airu^rican It'arnunj»'. Svo rv;'"r 

Tlie Anierican Farmer's Kow and Universal IIai\d. 

hook. B\-G - 

Tho American Fo^vl Breeder. l8mo 

The American Flori.st'H Guide ; Every Lady her o^vn 

Flower Gardener. 12ino 

AiuoHcan Uasbandrv: Soil, Cliinato, &o., wjth the 
Ailvantaj^a^s and Disadvantages of Sottliu«; thoro. 

2 vols. SVO ' - - • 

The American Roso Culturistj Tvith a List oi tlio 

best variotiofj. 12mo vv • * ' V V ' 1 • * ; ; " 

Ameruian Villa Architceturo : now to hmld i]i tiie 

Gauntry • 

Essav on Quick Lime as a _M;ninro. 12ma . . - - - ... . - . 
The Ai-t of preserving Animal and vesctahlo buU- 

stanccs. iSmo • - %• -,v"; - T - V r»' * T 

Treatise on Agiicultnre ; ^vith Is otcs by Jeisse Luol. 

Tho* Birds of America^ from Originai iirawings. 4 

OralthohJ^^Cjj iii'o^^^^ ^^^^ United 

States. 5 voli3., 8vo "■■"•.*•;. i" >; — 

TheBirdsof America; with a Description and Com- 
plete niustration of each. 7 vols., 8ro - 
Vivipaxotts Quadrupoda of Korth America. J vols., 

j^fj ' The QuadiupVd^^ of Kortb America. 3 vols., 8vo 

Baird, L r////. 1^ l-'." - - TheMammalsof Kortli America. 4to...^^^^ ■ 

Saker, Charles II • Practical and Scientific Fruit Culture. 12ino 



Place and date of 
publication. ' 



Cincinnati, 
Boaton , 
Waahin^bou, 
PjOHton, 
Washing-ton, 
ICow Yoi-k, 

r.oston, 
Bufialo, 



1824. 

1864. 
1853. 

1851 



Alhaij;^,-, 
New "!f"ork, 
Kew 'l''ork, 




Ncv/ York, 


i9C3. 


Xow York, 
New York, 
jVow York, 


1859. 


Now York, 


I SDL 


l^GW York, 




Kew York. 




Philadolphitx, 
Boston, 




Inow York, 


1852. 


London, 


1770. 


New York, 




New York, 
Boston, 


IP.TJ. 
17D0. 


Is'ow York, 


1812. 


Alhany, 


1830, 
1829-40. 


PhiladelpMa, 1831-39. 


Now York, 


1844. 


}sow York, 
Kew York, 
I^hiladelphia, 
Boston, 


1846-53. 
1852^4. 

1S59. 

1806. 
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Titlo and descidption of work. 



Place and datoof 
publication. 



Ikrolay, H p,.. 

3t;irniini, II. L 

LamwoU 

Bnny, P... 

Bartletf.O.L 

B;U'toi\ \', m. P. C 

Bo 

EavwraDi, John - . 

Jlartrfim, "Willinra 

VU atty, Adam 

Do 

Beclc, Lewis C 

Beeclier, Catherino E.. 
JJeocIier, llwiry W — 
Bemont., C. H 

Do 

Benton & S. Barry. 

UenuMiud, Tliob.'uit do . 

Bovan, j^tnvard 

. Jiitiub 

i>v> 

r.ipOjw, Dr 

jwiii s, Julii) A 

IJlin'klorl;, AT!il)ro.s*^.. 
liUko, Juhu L. 

1)0 



Do. 



[jland, T. A 

l)lod<;rrt., Loriu 

t?okunj, Hermann — 



Boardinan, S. 



I'Jonuncrfl, Prof 

lionapnrto, Cliarles L.. 



r^;rdlry, J.B 

Do 



Do. 
Do. 



Do 

Do 



Bossu, J- A 
Bosmell . 



Brock, Josoplu- 
Breiiil, A, Da.. 



Briclf oH, Joliri 

Eridgnian, Thomaa. 

Do 

Do 

Do 

Do 



Affricnlfcnral Tour in the TInited States and Canada. 



TIio ]'\inncr'fl Own Boole ofllocoipts. Jfiirio 
The Oanio Kisli ol'tho Kortlicrn States and 



and Cnnada. 



Tvcatisi^ on tbo Fmit Garden : Planting, Pruning, 
Tending, and (ratlicrinji. l2mo — 

Giuiiio an a Mainiro; its Hiatory and Economy. 8vo. 

The Fhmi of North Auiorica. irvoU,, 4to 

A Desuriptioii of (]io Indigenous and Natural Plants 
within ten uulos of PUiladolphin. 2 voLs-» 12nio 

Travels through Pennsylvania to Canada; Obworva- 
tionaou thn Inhabitants, Clinuito, Soil^ l*roductioiis, 



Travt'ljj throu*jh tho Carolinns, Florida, and Georgiji : 
Dof^cribinfj their N;itnral Productions. Rvo 

SouthiM'Ti Aj;:rioulturo : Essays on the Culture of 
Corn, Tobticco, Wheat, &.c. "lama. 

E.ssaya on Practical Agricnlture. 12mo 

Xlio iiotajjy of tho ITnited States north of Vir/rinia ; 
a description of Flowoi'ing and rorn-lilco phmts. 
IxSnio 

Tho I'^aiiiily Receipt Book. 8vo 

Kr\iitiS, Flowf.rs, and Farming. 12mo 

Tho American jPonltercr's Conipaaion : Dlustrated, 
llinio : 

Tho l^fibbit Fancier: Tlio Breeding, Kearisg, and 
Disoa«os of Kabbits. 12mo 

A Statiftlical View of the number of Sheep in No^t 
Eu^'hiiid, Ne\^ York, Ponnsylvaaia, ana some of 
thi^ Wofitorn States. IBnio 

Tlio Vine Dresser "a Manual, Thooretical and Practi- 
cal. 8vo 

Treat Iho on tho Honey Bf»o. 8vo 

American McHh'eal r>otanv : IlhiHtrated. :\ vols., Bvo 

The, Phints of Beaton aatt vicinity. l2mo 

(;atii!o«;uo of thoMcdiciual Planlrt of Ohio. 8vo 

Tre.ilisoon Practical Farming;. 8vo 

Treatise on Bhoop ; with a Chapter on Wool. 21ino 

Aurictdtnro for tJcbools. P^nio. 



Faniilv 'I'oxt Book for tho Country, or the Famior 

atJlonu). l-*mo , - 

The I'^n-U) and Fircaido; Half-hour >Sketchca of 

Conn try Life. Itimo 

The Vv es'teni Farmer Kural Coropanion. flvo 

Climatnloiry ol'tho United States. Svo 

Tho Agriculture, Mineralogy, &c., of Tennoa«eo. 

Khno - 

Tho A ^'i culture, Natural Difltoi7, and Industry of 

Kenucbcc County, Miiine. tivo.. 

Metliod of inakiuji; various man nrcs. 18ino. 

JV'utnral Hifllf)ry of tho Birds of the United Statca, 
not given by ATOson j with Dlustrations. 4 vols., 

folio......-.; 

Comparative View of the Crops of England and 

iMaryland. fivo , . 

Sketclioa of aKotatiou of Crops and other Bural Ma t- 

tor«. Bvo - 

Treatiftoon Country Jlabitations. 8vo.. 

EsanyM niid Notes on American Husbandry and liu- 

raV AUiiirs. 8vo 

Treatise on the Culture of Hcmi). 8vo 

Queries on tho Nature aaid Principles of V egetatiou. 



Bright, Win, 



Bvo. 

Travels iu Louifliana; itsPlanta and Natural Hifl- 
toz'^^ 2 voR, 8vo ..- 

Tho J\)uUry Yard as ib should bo. 12mo.. 

The Flower Garden ; describing the Management 
of Ornainental Planta. 12mo •. 

Yineyard Culture ; with munerouij Notes and Adap- 
tations to American Cnlfcujo, by J. A. AYarder, 
l^mo 

The Natural History of North Carolina. 6vo , 

Tho> Complete Florist 'h Guide, lemo.., 

ThoICitchen Gardener's InMruci^r. P2mo 

Tho Yonnf; Gardeiier'8 Assistant. \2mo 

Tlie Fruit Cultivator's Manual. 12m^.. 

The Am cvieau Gardener's AKSiatantr: Eevised by S, 
Edwfirda Todd. lUmo. 

Single Stem, Dwarf, aod Eeiiewal system of Grape 
Culturb, 16mo.,-p.-.,. 



Edinburgh, 
Bogbon, 

Now Yorli, 



1842. 
1832. 

16C3, 



New York, 1852. 
Bo.'iton, 1800. 
Philadelphia, 1818-94. 

Philadelphia, 1618. 



London, 
Philadelphia, 



mi. 

1791. 



New York, 1843. 
Maysville, Ky,, 184^1. 



Now York, 1843. 

New York, 1846. 

New York, 1659. 

Now York, 1857. 

Now York, 1857. 

Bostoi), 1637. 

Philadelphia, 1843. 

Pliiludclphia, 1B43. 
Boston, 

Beaton, im. 

Colmnbua, 1849. 

I^red'ki;u, Md., 1803. 

Now York, lfil43. 

Now York, 1851. 



New York, 

New York. 

ludianapolis, 

Philadelphia, 

PMladelphia, 



Auguata, 
New York, 



1859. 



1867. 
1857. 

18C8. 

1868. 
1860. 



Philadelphia, 1825^-33. 

PhiladolpMa, 1784. 

Philadelphia, 17D7. 

[Philadelphia,] 1798. 

Philadelphia, 1791). 

[Philadelphia,] im, , 

[Philadelphia,] 1800, 



London, 
New York. 

Now York, 



Cincninati, 
Dublin, 
Now York, 
Now York, 
Novr York, 
Now York, 

New York, 

New York, 



1771. 

18G7. 

1967. 
X737. 

1830. 
1647. 
1857. 

1867. 

1860. 
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Jsnma of antlior. 



TSrmckle, Vm. M. 



IJiwn. O.P 

Po 



Do.. 



IlroTnio, Peter A,, 

Do 

3u(>ha-an, Hubert . 

Jesse 

Do 



JJaist, Eobcrt , 
Do 



Do 

Bunker, Thnothv, \ 
[P^iv. Vv'm. Cliil) i 
Bmieyt James. 



RuTi, FeaTiiig, jr. , . 

r.^tiriilvam, G. V 

::usi*y, ffamea. 

j.Jiitlois Francis 



jiatler, Fredericlc . . . 

Caird» Jamies 

Campbell, J. L 

Caradeiif. H. Dc 

Carey, Heary C - . - . . 



Carson, J 

t;auey, J. P 

Caasin, John 



Do 

C!iP.phi, L. D 

Ciirv?o, C. T 

CUarJUDUt, J". Leray. 



Chilli, Da^vid L. 



Title and description of 7/oTk. 



Eemarki^ on Entomology, iu referoiice to Agiicul- 



EleirK^iits of Oniitholo^y, and Tiitroduction to' ita 

slndv. 8vo 

The C-Jinplcito Herbalist. 12mo 

t>yjvn Aintivicaiui: A Tvo-atiao on tho Forest Trees 

of the? Uint(Mi ytat^s: Ulurttra toil. ftvo 

Ina Trees of Auit^rica, stiu^iitilia.nDy and popularly 

uoscribeil : Illustrated. Sv(y 1 , 

Arnencan PouUry Yard. I'imo 

The AjuericaT) liird Fancier, l^ino 

The .'Vmerioan Muck Manual : On the Nature of the 

loadiit;.r Principles of A -xri culture. ISino 

Miiinoir on Indian Corn :^ To wluch is added ''Dr.r- 

^Io^v'h H/i.sty Pnddin*;" 

Essay on ilaiV iind W()ol. RreetUng Sheep, Scc. 4Lo, 
An Kasay on Indian Corn. Svo 



Oultivritnm »f tbe- Grape; vvich an Appendix con- 
twiniut^ N. Lim;i'Wi>rth'R Direct-it " " 



tho rttvn when y. I-Jnio 
Tlie F}iniM'r\^ < /i)7njif>nio!i : 



I'ections for GuUivat:n^^ 



KsHsayf* on Americaii 



iy& and Hints on the 
aud Garden. 2 vol8.» 



llnsbaiidry ; wilh Useful Taldej^. 12nio. 
The P'ariHcr.s Inwiruetor; Essays , 
.Mana^^anenl .of the Farm 

I'Onu) 

The Fnmjly Kitchen Garden. P2jno 

T lie Culture of Ure Poso: Deserihhij; ihe. Post Va- 
rieties. Bto 

The Atneriean Flower Garden Directory. 1-^nio 

Papers on Yank(*c Farming': From the American 

A;j,ricnlhirist. li2aio 

Grapes and Winc: A Visit to 'Fiuneo and Spain. 

I2u'<> 

TheFiohl and Garden Vc^roti'ibles of America.' Svo. 

IIi.>5tory of the Lien Fever.' Unio 

Gra]ie.s and Wine, l-imo , 

TreaUise on Pvcedinj^, Crossing, and Training Do<^s. 

' 

I'be Furuier'a j\lanual: A ])lain Treatise on IPafl- 

biindry. l8uJo .- 

Prairie Farinins: in Ameriea ; with Xott,-s on Casi- 

a<la and the- Ifnited States'. l*2nio 

^Iuo\iai of Seientilic and Praolieai AjiTicnltiire. 

P2iuo - 

Trcixtise on GrrvpE?-Cidtnre 

Harnitmyof the Agricultural, Manufactiirin|,^, and 

Connnereiid liiterests, Svo 

Ill nitrations of Medieai Botany. 2vols.,'Uo 

TiMiutise. 0]] (he N'ai'iouM Ft»rnirt of \bo Krxas of 

Flowers 

5>vnopsis e.f* Norrh Arnoricau Orr!ithtdo<:?y. Rvn. 

is'atural litstory of Carulinn, Florida, and the Paha- 

nnu'. *^ volrt.. t'ulio 

The Tu»ea and ^hrahs of North America nilaptitd to 

the Cbuiate of Enj^-land. 4to. 

Tho Vei»etuldc Kin^ixlom; or Kand-Pook of Plantti 

and Friiits. lGir:o 

The Prairie Fruit Culiurist: For the jSTortlnvost. 



Do 

'.^imtifN A. d... 

'Uiriiitie, Da^'id 

Do 



Do 

i'/Inireb, Edward 

:,Jlark, John T. C..,. 

( ;lark'.». John 

rdeavtiland, ParkGT. 

CI 7k, H<'::ry 

Creates. B. ll 

Oohh, Joria. SI 



: Job bet L V/ni. - 

Bo... 

'Joke, M. Pu - — 



I Pre,sent Coxidillon of Agriculture, at Homo and 

Abroail. Bvo - 

! Culnirc of the Snp^ar B«i\t. 12nio 

j The C;>ld Grapery ; or How to grow Grapes under 

Glai^a. i'iriAO... 

The Grapt^Grower's Gnide. I2nio 

T)ie A^j;i-ie.uUuiTd Iiitere;^ti-j of Canada. 12)no 

The Geoley:y of the West and Southwest. 6vo 

CottOTj is Ivin^j; its liclationa to AftricuUuro and 

CoAVjnorce. V^tno ^ 

The Chemistrv of Aj;ricultnr©. Umo 

Treatise on rhc Culture of Mie Siv^Fir Beet. 12nu). . . , 
The Arjatenr\s (ruide and >U{j\ver (Jardf^n Direelory. 
Treatise or the Mulbevrv Tfoo and Silk Woruj. l2rao. 
Af^ricnltnral Queries ;lto tlie Fanners od'MaiiiO. J 8 vo. 

The Diseases of Sheep; C:ittle Fnideniics. t-^nio 

X^emtir-ka on the Larviftof tlio Uessian My. 12hu>. - .. 
:Maiu"ial on the Culture of thf> Midijerry o^nd Bilk 
'Worm, iSnio - v \ v.; ' : ' " ' ; ; 

A Year'^5 Residence in the United btates. liimo 

The Amei-iean Complete Gardener. 12mo 

Treatise on Domestic Poultry. Itimo 



Plfice and date of 
publication. 



Philadelphia, 1852. 



Poston, 
Jersey CUy, 

ponton, 



New York, 
Ne\v York, 
New 'iTork, 

l^Q^s^ Yorlc, 

Ne^v York, 

Pliiladelphia, 

Philadelphia, 



Cincinnati, 
Boston, 



Bo top, 
New York, 

Philadelphia, 
X*hiladelphia, 

iS'^ew York, 

New York, 
iioston, 
He fit on, 
New York» 



3847. 
1667. 

1832. 

1846, 
1050. 
1B5L 

1852. 

1856. 

1837. 



1852. 



1840. 
1852. 

1844. 
1851 

1868. 

1848. 
1864. 
1P55, 
1848. 



Xew York, 1856. 
Weatlier8fi6ld,Ct./21. 
New York, a859» 



Philadelphia. 
Au^^uata, Ga., 



Xew York, 
Pliihulelphia, 



1859. 

1852. 
1847. 

18^21. 
1856. 

1754. 

1733. 

1«?43, 

1859. 

1836. 
ltl4U. 

1853. 
1S56. 
1R21. 

Uo.ssviJic,' Chio, lt:48. 
Cineinnati, 1835, 



Pallida ore, 
Philadelphia, 

lioodonf 

Lojulon, 

>rew York, 

{^hicafjo, 

Alhor.y, 
Lio^do/.!, 

Ts ew Y^'urk, 
New York, 
Montreal, 



>^'oi'11"i-Lniplon , ALq. , '37. 
Wnshin;';tun, 1856. 
inii]adelnhia. lft=:JO. 
jiV^rfclnniL] ' ie-27. 
iMiiladiiiphia, 1868. 
Phlladelpliia, 1B14. 



Poston, 
Xew Yovk, 
Xew York^ 
Kew York. 



1S33. 
1B18. 
Z825. 
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jS'aiae of author. 



Colo. 

J>o 

Cct'uiun, HoDiy... 

3)0 

V^; , 

3V) 

< \ iii^t,o(?k, John L 

ComsUxik, T. U 

lio 

Conger, H. B 

Copelimd, R. M 

Coultas, llavlaad 

Do , 

Coultas, Haniet 

Coxe, Williiini 

Crovocoeur, J. H. ^i. Jolm do 
Oreairo, T. F. 

CustiSi O. "W. P 

Badd, Georgo H 

Do 

Do 

Do 

Dflua, Snmuel 

Do 

DiitUi^on. Wm 

Do 

Do 

Davig, Humphrey, jr 

Davis, ]Sr. S..'- 

Doane, Samuel 

Dcaiboi-n, II. A. S 

Do C.™duo, A 

D<JiiJU8ton, Qc 

Uwby, J ohn 

Dickorfion, M. W 

3Distiira<ilU J 

Dixon, 33(hnund S , 

Downing, A. JT 

Do 

Do 

Do..... 

Do 



Drripftr, rT. W 



Drown, Solomoi} 

Drown, William 

Duoatel, Julius 1\ ...... 

Du Hays, Charlos 



Title and dos(a'iptioii of worlc. 



Duponooau. P. S 

Dntoiv;*, .F. J 



Dwyer, Cliark»« V 

Bakin- J. ic 

Eastwood, D 

Eaton, AmoB, (and John 

Wriglit) 

Edgar, Patrick 1^. 

.Elder, W-... - 

^lUiot, Jared • 



Treatise ou tho Diseases of Domestic Animala, IGmo. 

l.'lio Anicricfm Fruit Book. 12mo - - • 

Ajjricultural Interests of Masaaebusiitts. 8vo 

Agriculturo of llie ITiilted States. 8vo * — 

A^Ticiilturo of JTiUJice, Belgium, Holland, and Switz- 
erland. 6vo i 

Uuropftau Agriculture ; Prom Personal ObsorvatlonB. 
2 vols., 6vo. 

Readings ou Zoi>lnp,y. 12mo - . - - 

Practical 'rreatiso ou tho Silk Worm, 12mo 

Complete Manual of Plower Gai'dening. 12mo 

Treatise ou tlie Rinderpest 

Co\mtry -Life,- H"orttcultur(),L{mdaeapo (Tardoning, &c. 

Princi^ilos of Botauy, as ei:onipli0oa in tlio Crypto- 
jC^amia. l^iiuo \ - 

Tho Plant Illustratiou of thoOrganio Life of the 
Aiiimol. 12mo 

What may bo learned from a Troo. H vo- 

Cultivation of I^Vuit Trees, and Management of 
Orohai'ds imd Ci d er. 8vo - . - 

Letters from au American Parraer. 8vo - - - . 

The Natural Wealth of Calif oruia; its Agriculture, 
&c. 8vo - 

Thelmportance of Eucouiaging Agriculture, &c. 8vo. 

AdToeatoof Veteriiiai-j' Retbim, &c. Bvo 

Every Man his own Cattle Doctor. 12mo ^ 

Anatomy and Physiology of the Horae. 8vo 

Praetieai Obaervationa ou tho.Discages and Lame- 
ness of Horses. JSSmo 

Muck Mannal, tor the Use of Farmei's. 12mo. ... — 

Esaay on Manures. 12mo 

Agricultural Botany. ISiuio 

A jprioulturiil Chonvistry. iiJmo 

Plora Ceatrica; tho Plants of Chostor (Jo., P:i. Ijimo. 

American Weeds and Dseful Plauta j revised by 
Prof. Geo. Tburber. l2mo 

Tho Cause and Cure of tho Potato DiBoaiJO. Svo 

A Text Book of AgricuUmo. Ifimo , , . 

The New ]Cugla3id Parmer, or GeorjjiCiil Diction- 
ary. 8vo....^ 

Mouogi'aph of tho Camelia. Bvo. 

Au 3Cfcisay ou Grape Cultxire, J2mo 

An Essay on G rape Culturoin ateuben Co., N. Y. ISmo 

Maunal of Botany. 12mo - 

Report on the Cypress Timber of ]VIiaaiS9ippi and 
Alabamch. i.. . — * 

Influence of Oliraato in Noi-th and South America, 
with Agricultural andlsothermtd Maps of North 
Amoiioa. 8vo 

I'i'oatise on Oniame;jtal and Domestic Poultry. 13mo* 

Rural Essays; with Memoir by Geo. W. Curtis. Svo. 

Architecliure of Country Housee j their Pui-niture, 
&c. 8vo , — • 

Cottage Residencea ; thoir Gardens anuurounds^Svo. 

The iruits and Pxiiit Trees of America. 12mo. 

The Theory and Practice of Itandseape Garden- 
ing; 8V0.V — 

Domeatie Animals ; A Miinual of Cattle, Horse, and 
Shoop Husbandry. 12mo. 

Treatise on the Forces that Produce the Organlza- 
tiou of Plants. 13mo 

The Farmer's Manual, t^mo 

Compenditlm of Agriculture. 12mo - 

The Geology pf Mai'yland. 8 vo 

Treatise on Uie Per<4heron Ilorge translated from 
tho Pren ch. 1 2mo , - - - 

Essay on the Cidtaro of Silk. ISmo - 

American Vine Dresser's Guide. ISmo 

Ij-ansaetious of Dutchess Co., N, Y., Agiiculfcural 
Society. 12m o.. - 

Economjo Cottage Builder. 8vo 

Rudiments of Grape Culture. 12rao 

Complete Mamn^l for the Culture of tho Cran- 
berry. 12mo > - 



Place and date of 
publication. 



Botany of North America. 12rao 

Xho American Race Turf Register fmd General Stud 

Book. 8vo.. 

The Anaerican Cottage Gardener. 12mo 

Essavs on Pield Husbandry in New England in 

1747. 1230 



New York, 
New York, 

Boston, 
Kow York, . 


im. 

1857. 
1838. 
184X. 


Bostoaj 


1848. 


Boston, 
New York, 
Hartford, 
Philadelphia, 
New York, 
Boston, 


1853. 
1839, 
1644. 
1867, 
1859. 


Philadelphia, 


1853. 


Philadelphia, 
New York, 


1855. 
185i), 


Philadelphia, 
London, 


1817. 
1782. 


Son Francisco, 
Alexandria, 
BostoiL 
New York, 

BOBtoUi 


1868. 
1808. 
1850. 
1857. 
1857, 


Now York, 

Lowell, 
Now York. 
Philadelphia, 
7*liilad(di>hia, 
Philadelphia, • 


1858. 
1851. 

1847.. 
1847, 
1853, 


New York, 
New Bedford, 
Now York, 


1859. 
1955, 
1850* 


Woro6vStDr,Maafl.l798. 
Boston, 1838. 
Albany, 1865. 
Albany, 1805. 
Macon, Ga., 1841. 


Philadelphia, 


ie4K. 


New York, 
Now York, 
New York, 


1867. 
1859. 
1850. 


New York, 
New York, 
Now York, 


1850. 
1852. 
1857. 


Now York, 


1800 


New York, 


1858 




1844. 
1828. 
1824. 
1838. 


New York, 

Philadelphia, 

Cincinnati, 


1868. 
1830, 
18^6. 


Poughkeepsie, 
BufSio, 
Little Rook, 


1807, 
1856. 
1868. 


New York, 


1856, 


AJbajiy, 


1833. 


New. York, 
Philadelphia, 


1833, 
1849, 


New York, 


1754. 
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A7yuriean worlcs o?i agricuUiirCj 4^c, — Continued. 



■JS^aiiie of Liutliur. 
y:^\s^\, Jai'^a 



Title and dcooription of work. 



Placo niid Aato oi' 
liubli cation. 



i 

D. - I 

rt, -plion 

;i.nr<^v. , il, W 





Do. 



Dm 



3:1; buTW >lrs 

}: ;aer jou, Geo. 35 .... - 



,i:ntz, J. P. 



Espy, James P 

Kvaus, >Tm. J 

ILVerett, David 



Fnneher, 0. H. r. 



Taulkiior. 

I'^esseiitlen, T. G . ... 

Do 

Do 

Fieia, H - 

Field, TVioa. W 

Pisher, S. J 

Pitchi Asa..*. — ... 

Fla^T^, Wilson 

Do... 

^affR., V. .T 

yiauders, \Y. A 



Flint. Clioiies L 

Do 

Do 

li^ostah^E. J 

rofttur (and Atldr^a.) . 



Po:s, 0 

i'l-eu ell, E eiiry i\ . . 

Prv, ^^m. n 

Frvatt, H.lti^. ...... 

Fuller, An<li'ewS.. 
Do 



Do 

Do 

Cardiicr.D, P 

Off-^icl^, XhoodatTivS. . 
Ikiylord & Tiioker.- 

Girard, Charles 

Giraixd, J. P.,. jr..-.. 

Do..... 

Gcdraan. tXoliii. D — 

Good/i\'ll 

Goodalc?, S. L 

Ooodricl » , Chaimcoy . 
GraDt, C. W 



A (Juiiiinuatioii of tbo preceding. Parts V and I 

Vi. Itimo j 

Ootta?,t;s iiud (JotUigo Xifo; Avith PlaDij ;>iid Dircc- 

tioviy, bvo- 

Tlio JUrdts of Kovt'k America, l^'olit) 

The Amenoaii Pniit-grower'ji Gxiide. lilmo 

'J'ho Weateni Fruit Jiook. 12mo 

Treatise onLa\rii and ^laado Trees, liimo 

.IJptaiiy of Soutli Carolinii and Georgia, y vols., tivo. 

lUixioia In 1837 j Cultivation of tho Prrdries. Svo 

V alley of tlie Upper Wal)asli ; its AgTicultui^al M\- 

^antages. 12mo: - - - - 

ImiDrovements in the Ai'ta of Agriculture in tho 

iTnited Statea. 8vo - 

Tho American Swino Breeder. 24ino 

Aiuerlcair F3owora in tlioir IN'ativo Haunts 

lluportj on tlio Treos and fcSbrabs of Madisachu- 

setts. 8vo..- ..- 

.Tlio American Farmer'a Dncyclopasdia. 8vo 

The Birds of Maasachusetta. Svo 

Treatiso on Indian Corn. 12mo 

An Inquiiy into tho State ot* the Farms: to tlio 

j 'armera 'of New HainpsliirG. S'V'o 

Excliango and Cotton Tiado l>etWdeu England and 

tlie United States. Bvo. 

The Philo?opiiy of Storms. 8vo 

The Sugar Planter's :M-anual. 6vo ^ 

The Farmer'a Monitor j Common Senao in Di&ha- 

billo. lymo..-. 

The Arabian X'arrior and Ilorso Breaker* ICmo 

The Farmer's Muck Book; How to uao Muck as a 

Manure. 18mo - - 

Th© Western Farmer's Kew and Universal Hand 

Book. 8vo 

Fiirmcr'a Manual of Manures. 12mD 

Tho Kew American Gardener, 13mo 

The Uusbandixian and Hoiisevrife, ISmo 

Tlio ComT^lete Fai-mor and Rural Economist, i '^mo. . . 
Karal Ai-chif^cturc: Designs for Cottagcfl, <fc'*.. Bvo., 

Treatise on Pear Cultur*>. l^mo 

I Obsor rations ou iho European Vino aud Wno- 

Making. lHvio^ * - - • ■ - :. vv " " 

The Koxifius, Eonofieial, and othor Inijcctsjol -Now 

York, Bvo : 

Studies in the Field and Forest. l^Jmo 

Mount tin burn; its Sceuea; lieautiesj aiul Les- 

60 ua. :2iuo v "';;/* " " 

Throe Seasons in European Vinoyai'ds. rimo. 

Easy and Proatablo Method of Managing Bees. 12ino . 
Flax Cultaro : FullDir<:ctiona for Plantmg aud Uar< 

vf .sting thift Crop. Svo - - - • - - ------ 

I'racticaTTreatiHO on Grasses and 1* orago Plants, Svo. 
Treatise on Milch CowB and Dairy Fanning. l2mo.. 
Kotes, &c. Inti'oduction to Guy din's Poxdtry Breed- 
ing. l2mo..- 

The A?nHcultnrfil Productious of Loui^ifusa. 12rao. 
On the Kestorvatiou of Sea Fish to the Bivers* of 

Maine, 8vo. - - - - • - ■ 

The American Text-Btjok of Agriculture. J^imo- . . . , 
The Principles, I-*rocess, and Effects of Draining 

C(nuplete^T^^ on Ai-tiflcial Fish-Rroeding. 1 sino . 
A^-ritmltuwi ; its Essentials and Non- Essentials. 8vo. 

The Illustrated Strawboiry Cultu^'ist. l*^mo. 

T^-eatise on the Cultivation oi the Native Grapp. 

12mo - ' 

The Small I^'rnit Culturist. l^o. 

The Forest Tree Cul tun st. l2rao - . 

The Farr ^r^i Assistant ai.d Dictionai-y. Svo 

The ArtilicialProxmgation of FisIi. Svo^.. ...... 

Essays on the Improvement of American Husbandry, 

The^G^owtrand Ma^ Bilk. 8vo 

3S^atuial History of Fresh-water Fishes.^ 4to.. 
Bixteen New Specimens of American Birds, tolio. . . . 

Tho Birds of Long Island. 8vo- - . , - - - 

American Natural History. 2 vols., Svo 

The Family Flora. vr':--r'-y '\w'i: 

The Principles of Breeding Domestic Ammals. ]3mo 

The Northern Fruit Culturist. l2mo.-. . 

Manual on the Cultivation of the Vine. Svo ■ 



y Kew 1'ork, 
i ^S'cv.'IIavt'u^ 

(^jiir,in:iati, 
!Now York, 
>roH'' York, 
aNOw York, 
Nuw York, 
Philadelphia^ 
Philadelphia, 



1754, 
1759. 

3B48. 

1B54, 
JtioV. 
1867. 

xm, 

1837. 

1838, 

1843. 
1844. 



Kow York, 

1^Q>V7 York, 
l^oistou, 
>Tew York, 



Boston, 1346. 
New York. It^rvR 
Amherst, Mass., VSiX 
3s' cw York, 18<i6. 

[Boston,] 1812. 

l^m- York, 1840. 
Boston, 1841. 
Philadelphia, 1848. 

AA'orcefiter, Ms., 1799. 
Lowell, 1852, 

Xew York, 1849. 

Chicago, 1656. 

>[ew York, 184X 

Bo>iton, IBiJB. 
Br.'Utleboro',Yt., 16:20, 

B(>,slon, 1833. 

Xcnv York, iSiH. 
KewYork, 

PLaadclphia, 1834. 



1855. 
1856. 

1861. 
1868. 
1855. 

1868. 
1857. 
1858. 

1867. 
1845. 



Albany, 
Boston, 

Boaf.on, 
N^'cw York, 
Kcw York, 

New York, 

Boston, 

Boston, 

Boston, 
Now Orleans, 



AviguRta, Me., lf?G8. 
jn ew York. 



New York, 
New York, 
New York, 
New Y'ork, 



1859. 
1854. 
18.14, 
lcJQ4. 



New York, 1867, 

New York, 1867. 

Now York, 1867. 

, Nevv- Yoi'k, 

I Cleveland, Ohio, 1857. 

New York. '1^^ 

"Washington, :1828, 

Washington, 185Ji. 

Now York, 1B4J. 

New York, 1844. 

Philadelphia, 1846. 

Now York, 1845. 

Boston, 1661. 
Burlintrton,Tt, 1850. 

New York, 1866. 
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AGBICULTUEAL EEPORT, 



Ammcan works on agriculture^ ^e.*^Coa.tiiiued.- 



'Name of author. 



Grant, E. B 

Do 

Gray, ALmzo 

Oray, Aaa (and Torrey) 
LlTCiy. Asa 

Tio 

1)0 

Do 

Bo 

Gray, John C 

GroTe, H. D 

Greoii &. CoiiCtlon 

Green, Roland 

Gregg, Tliomaa 

Grctrory, J. J. II 

Griffin , Wm 

Gri(ti8,0.FI.P 

Grimtrh, K^ibertE 

Gvindmi, L. II - 

Xlall, Ben i. F 

Hammoncl, J. H 

J&araazthy, A 

Harbison, J. S 

Harhm, Riobard 

Hanie, T. W-^- 

Do 

Do 

Harriaon, D. A 

Hartley, li.M 

Ea7.zi & Mease 

Hedges, Isaac 

Heiluic, W. 0 

Itendfiraon, Peter 

Do 

Herbert, Wm, H 

Do 

Do 

Do - 

Do 

rTind, n. y 

i\iiid«, Joliu 



Iliiolicoolc, EdAvard.. 

Iloif, A 

Holbrook, JobnE 

Do 

Hblmes, Pranoia 

Hoolver, WortbiiigtoQ 

■Hooliw, IC 

Iloopes, J f f aiah ...... 

hooper, E. J 

Do,.: 

'.'{p;)X»or, J. tf 



ilou^ijj Prtiuliliu 13 

Hovey, Cliarl(5B K. 

rHuiiter, A 

Htiamanji, G^io.... 

Hyfttffc, T. H 



Title and descripUoii of work. 



Manua3 on the Cttltivalaon of tbe Tine. 12ino- 

Beet Sugar, and Cidtivation of the Beet lioot. 16mc. 

The Elenjenta of Agricnltnre. l2mo 

Flora of North America, 3 vols 

IJotanv of tho United States, iucludiug Sulliranfa 

Additions, S^o- , 

Botanical Text- Book, StrncturalandSystOTnfttic. Bvo, 
Manual of Botany and VegQtablo Physiolo<Ty. 6vo, 
Genera of tho Plants of the United States ; Dlua- 

trated, 2vola., 8vo , 

Ho^ Plants Grow, 4to j ^ 

AgTleAiltiira] and Litoraiy Eaaaya. 8vo 

An Essay on Sheep. l2mo .' 

Analytical Claas-BooU of Botany, 8vo — , 

Treat iijo on the Onlture of Plowers, ISino — ....... 

riaud-Book of Fruit Cultnre. iCmo. ■ 

Sqmwhtf 9 : How to utotv tliem. 1 6mo — 

TroatXHo on the Cnitivation of tho Pineapple. 

Every Man hia own FaiTior. V2mo 

Medical Botany. 8ve..,. 

The Phewouuma of Plant Life. 

The Laiul-Ownet '8 Man iial. avo ...... , , 

Letter to the JofiFeraon County Agritstiltural Society, 

on Mai l. 8vo. - . - - 

Grapo Culture, Wines, and Wtne-Makinff. 8vo..... 
1 iiiprovod fivfttein of cultivating the HonuyBee. 8vo. , 
The 31auimiferou8 Animals of North Amerioft, 8vo . . 
luaoots of MasuiGhueottd iMjnrtouB to Ajpieulturo. 

8vo. 



InR*^ot8 of Kew England ii^urioua to Vegetation. 

Svo.. 

The san^e work enlarged : Edited by C, L. Flint- 

evo * - 

The Bee-Keeper'8 Manual 

Essay Gj\ Milk, a^ an article of Iluumn Sustenance. 

idiuo , * - - . 

Trent ise on Ueaviuc Silk- Worm ft. 8vo 

Tioatise on the Culturo of Sorghum. 12ino 

The Aincrirmi Farncr. 8vo 

Uinup: Obaorvations on It^H Culture; with a Plan 

of tlx* PeunsvlvauiaHomp Brake. iSino 

Gardonirij? for Prolit, 12mo , - 

Trt^atise on Practicail liorticultnre. ISino 

Fisb ^id Kl«sbing in the United States and Britiah 

Provin6eft. 8vo 

Field B])ortHof the XTnitod States and theBritiah Pro- 

viueca* 3 vule.^ Svo- - - - 

American Game in its Seasons. l2mo 

Horeeand Horsemanship of tho United States and 

the Bntinh Proviuces, 2 vols., 8vo-..- 

Ilinta to liorae-keopera ; with Karey'a Method of 

Training. ISmo - 

The iDHtectB aiul DiBeaiied injnriotis to Wheat Bvo... 
Farriery taufrtit on a ;New and EfiBy Plan. i6mo — 

Jlints addressud to the Fanners of Esyex. 8vo 

History of Silk, Cotton, Linen, Wool^ and other 

Fibrous Substances. 8vo . . - - 

Animals iuod I'lants of Maeeachu&ettfl. 8vo. ... . . * . 

The North American Poinolop^ist, 4to. . , 

Deaoription of tho Koptlles of the United States. 4tb. . 
Ichthyology of South Carolina. Illustrated. 4to. . . 
The Southern Farmer and Market Gardener. ISmo , . 
Natural History for Schoolft and Families. 12mo.,... 

'£lie Farraer'tjiJwu Book. 24Ttne....-- 

The Book of Evergreens j their Propagation, Culti- 

ration, &-o. 12mo 

The Practical B'arraer, Gardener, and Houeewife. 

I2nm 

The WHMtem Fruit-Book ! with Plates. 12nio 

Treatise on tlie Doff and Gun. - - 

The Horise and itj» lUder 

TliG Herso, or Gentleiuan's ^iTew Pocket Farrier, . . . 
The Horfie-Ownor's Friend: Diaeaies md Accidents 

of the Horse. 24mo. - . - - . - 

The Complete Farm Roeord 5 with Direetionfl for its 

use> 4to.4..b. 

The Fruits of America ; withColered Plates. 8vo.. . 

Greorgical Essays. 6 vols., 8vo - - 

Culture of the Native Grapea and American Wine. 

12rao.i - 

Hand-Book of Grape Cultute. 12mo 



Place and date of 
publication* 



New Tort, 1S65. 

Boston, 1867, 

New York, . 1842. 

New York, 1838-'42. 



Cambritlj^e, 
New York, 
Now York, 



1848. 
1850, 
1862. 



New York, 1849. 

New York, 1868. 

Boston, 1856. 

Boston, 1624, 

New York, 1855. 

Boston, 1828, 

Now York, 1857, 

New York, 18«7. 

Newark, N.J.» 1808, 
Kalanrnzoo, Mieh./57. 

Phihidel})hia, 1847. 
New York. 
Auburn, 



Ai\gnsta, Ga., 
New York, 
vSaor,amento, 
Phiitilelphia, 

Cambridge, 

Boston, 

Boston, 
New York, 

New York, 
WriHhington, 
Cincinnati, 
Cleveland, 

Boston, 
Now York, 
Now Yorlv, 



1847» 

1640. 
1662. 
1860. 
1825. 

lS4t 

1652. 

1862. 
18^1. 

1842 ^ 
1828 
1863. 
1852, 

1766. 
1867. 
1868. 



Now York, 1851. 



Now York, 
New York, 

New York, 

New York, 
Toronto, 
Philadelphia, 
Salem, Maes., 

New York, 
Amherst, 
Philadelpliia, 
Philadelphia, 



18^. 
1857. 

1857. 
1830. 
1830. 

1845. 

1835. 
I8r»0, 
1838. 



Charleston, £5, C, '55, 



ChLU'h^stOU, 
New York, 
Now York, 



1852. 
1860, 
1830. 



Now York, 18GS. 

Cincinnati, 1840. 
Chicinnati, 1857. 
Now York, 1858. 
New York. 
Boston. 

Ami Arbor,Mach.r*67. 

New York, ' 1800. 
New York, 1653. 
NewY^ork, 1803-4. 

New York, 1866* 
San Francisco, 1867 
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liame of axitlior. 



Hyde, J. P.O.. 
Ive,Si rjokti M... 
Jaques 



Jaqiics, George. 
' Do 



Jeniiiii g$, liober t . . . 

Do.,. ...^ 

Jobn^son, Lonisa . . - 
JohEEoa, S, AY- 



Johnson, Saicuel^. 
Kemps — . 



Xenrick, Wm.. 

Do 

Kent J. E 



I^clte^ John 

Lo^, George.-.-" 

XjO»gwort'h,N 

XoT^in, Jelin ■ 

Lonlsart, Alplionse- - . 

Lyman, Jos. B 

Mm Kex'm - 

Main, Tliomag 



ilann, James. 



:;IanmD^, P.obcrt 

jfmiTraricr?, 0 

Mjirsli, George P 



Titlo and description of -work. 



Place and date of 
publication. 



Kern, G. 3kl 

Ertlder, K, P - 

IS^inber, Abb 7 

Ki^, J. J 

fi3ippftrt» Jolin II 

Do 

Enowlton, J. C. 

Do 

Enowlf on, J. M 

Lan^tjtrotli, L, L 

Larson, H 

Latbrop, Leonard lU - 

Law, George - 

La'^rson 

Lea, Thos. G 

Lea^itt, 1\ II 

Lee, D, K 

Leochai'S, Jl, B 

Lewis, EliialiH 

Liebig, Jn/^tns Ton 

Lincoln, Hrs ---- 

Lindley, John 

Linsley, D. C 

List, C.-- 

LivingstODj U. K < 



Culture of tlie Cbinese Snp;ar-Cane, 16mo 

The New England Frtiit Book. lerao 

Manual of tKo House : How to build Dwellings, 

Barns, <fec..-. - 

Prnrtical TreAtiae on tlie Managomiint of Fruit Trees, 

lOmo 

The Uiu-n-Yurd : How to breed Domeatic Animals, 

<l-c 

The Gnrden : A jS^ow^Manual of Practical Horticul- 
ture 

Treatise ou Sheep, Swlue, aiul Poultry, ISino. . * . . . 

IIorac-Traiuing Made Easy. 12mo 

Every Lady Imr own IfloWer-Gardener. , , 

lUira) Mcouomy, Boada, Culture of the Vine, &c., 

6vo 

Peat and its Uses as a Fertilizer and Fuel. 12nio.. 
Landscape Gardening: How to lay out a Garden. 

l-2mo - 

The New American Orcbardist, 12mo 

The Aiaericaii bilk-GroworH' Guide. 18mo 

Th(i FamiorM Lii^ht' House, or Agi-icultiira] Chom- 

iatry. l8mo 

PraL'ticai Landscape Garden in jr. 12aio 

Guidti I0 PHHi-Gulture aud Ut'.e-]Slaiiaa;emftnt. 12in().. 
FaiaiUar liotiuiy ; with a Ciwiipleto Botanical Dic- 
tionary. L-^ino - 

On Uruauunital and Doniefith'. Poultry 

Tho Wheat Plant; ItrtCalture, Diseases, &c, 12iuo-. 
Pi incijdes aad Practico of Laiid*DraUing(^ 12nio.-. 

The CouTidt^te Farrit^r, or Uorye-Doctor. 8vo 

Kitclieu Uirwitorv aiul Aiuovicau ilousuwifo. 12uio.. 

Treatise m our H ardy G rapt:?8. . , - - 

Treatise on the Hive and Horjey Boo, 12mo 

Manual for Prmiiug Ki-uit Treeft, Ifiuio 

Faniicry* Libi ai->^ : Eft^aya op Agrir mture, j2mo. . 
Tmmlationtjf Bou.ssiii2:a''dt'Hllural Ecoiiozny. I2mo- . 

Natural History of Soutb Candiria. Small 4to 

Calalomeof riaiils near Cincinnati. l2uio 

Fatjti* about Peat, a.s an Article ol' Fuel. P2au> 

.Summej'iu.'ld, or Life on the Farm. l'2mo. . , - - 

Ooiustruetitm, of Coiiaorvatories and Greon^ 

Hoiise^j. tamo - . . 

Hnbita of theGamcv Birds anciWdd Fowl ol Auicr^ 

Oiraliic ciieniikVv as aWliod to A'.irricultare, with 

:N"ote8 bv I)v. J.'W. Welmter. 12rao 

Lo('ture8 on Botany. 18mt). - ... - 

Theory of Horticulture; Kditcd by A. J. Do\TOu\g. 

Mor^tii Uorscf'" j 'tlicir Ilistciry and" Characteristics. 

l'2mo..- 

Outlines of. liotany. If^mo - • ■ " - ----- - ■ 

iil.sMi^y on Shoo p ; the Monnoeaot Spain. Franco, &c., 

Fji^MmiiVtary Tnnitis© on Botany. IStao. - - 

KKDeriniPiitR on the Ix^-it K<*tat!nn of Crops. Pimo. 
On tiic (;uUiyation of th« Strawberrv. Bvo--;;. ^ . 
>uitAiro and Bea?«on hannouized n\ the I*ractiee ol 

JInsljandry. 8v<) • 

?;hc Vino. Dresser .s Guide. 1 8rao. , .... 
Cotton Culture 1 Cotton-Bt^ed and iCs Uses. nmo. 
Anuiicatiiin of Oheunstry to AgricuHnre. Svo.. 



iJ{/.rshall, Humphrey..-- 

Hurshan.T.J- ----- 

:il^tiu, Y^jlliam 



Hason, liiobard... 

Mayhew, Ira 

Do -- 

Mayo, Benj 



]il|ln^^<v^ iforeign Singing I 

Itoo -.- 

The Book of Fnutf5. 1^™*-.---;- 
]Lmixr^. A^Tioultural, Politicah &o. limo.. .-^ 
The Ciimaj his Gv^aiuzation, Uses, and Hf 

C/^^^ue of tji« l^ore^t^reeftVid Shrubs of 

the Lfiiited StiUii'S. Bvo . . - 

Fwruiar'a ?nd Emigraut's Tland-Boolv, 12rjo.- 

Kile on t)m Kc^wal By^teiu of Pruning Gnipc^ 

v'y i of tiie 'Comw^ Vf 'Cvm Bnp^and and 
Mj^Tland' with a Ry«tcm of Improved (bourse 
ibr Fannera in America. 4Uu -------- " " " ' ' ' 

Fanwand i^tud-BoolcT Edited by J. S, bKinner..-. 

Practical Beolc-keopiTHj: for I'aTTnw'a,..,. 

Katuial Hiatory of (inadrupeds, Buds, &o. Umo- 



Eoston. 


1857, 


JiTcw York, 


18G7* 


ATorcoater, 


1S49. 


:N"ew York, 


1867. 


Kow York, 
Philadelphia, 
Philadelphia, 
^^ew Haven, • 


18G7. 
18C1. 
28G5. 
18SS. 


"N"ew i;runswicli,18:)6. 
New York, 186(5. 


New York, 
Boston , 
Boston, 


3859. 
1833. 
184a. 


Philadelpliia, 1357, 
Ciiicuiuati, 1355. 
Burlinjrton, Vt. 1858. 


Philadelphia, 
New York. 
NcNY York, 
Cinrinnatl, 
Philadelphia, 
New York. 


1854. 

ISGO. 
1807. 
1851. 


Kew York, 1859. 
Philadelphia, 1859. 
\Yiiidsor, Yt., 1826. 
New York, 1845, 
L()iidou, 1718 
Phihulelphia, 1834^4 
Boston, IB07. 
New York. 


Boston, 


1851, 


rhiladelplua, 


1857. 


Cambridge, M:a5a.,Ml. 
Philudolphia, 1838, 


New York, 


1850. 


Now York, 
Philadelphia, 


1857. 
1B40. 


New York, 
. Cam\>ridi;-o, 
Plulntlelphia, 
Cincinnati, 


ism. 

162J. 
] 7(^7. 
1840, 


. Philadeinhia, 
. Ne^Y York, 
. Hew York, 
New Yark, 


1SQ5. 
18,2^. 


Washington, 


ism- 


. Boston, 
. BaU^in, Mass., 
. New London, 


18^8. 

18:i8. 
18^8. 


. Bo.^ion, 


1856. 



PhnatlelpluA, 
New York, 

Pjtt3bur<?K 



Pbiladel])hia, 
Pldladc'lphliv-, 
Boston, 
Boston, 



IBtU. 
18T)1. 
18;il. 
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]5<aiuo of autlior. 



lilcOulluh, K. S 

>U'Muhon, B 

McMulhni, Xliou..'.. 
M'C.'ISG, Jiuuo« 

MeatLPetH* B 

Mceliaii, Tliomus — 

Heoker, X. C 

Michaux, P. A 

Bo : 

Minor, T. B 

Do. 

Milbuiii, M. M 

MitcLoii, D. a 

Do 

Do 

Slohr, Frederick.... 

M^oors^ Thomas. — 

Morflt, C-,-., 

Morrell, L. A. 

Morris, Edmund.... 

Do 

Do 

Muench, 

Muiilonbtu'g, Henry 

Mtmn, B.. 

Mimsou, Laura G. . . 

Nasli, J. P 



JTeill, Patrick 

Kettlo, Richard 

Newberry, J. S 

NowUoufle, S., and otliors. 
Kewnian, J. 13 

Do 

Do-... 

Do 

Niehols, Jaraea B 

Nlcb Olson. EU7/abcth 

Koian, liOwifl E - - ; 



Ifoitis^ Thaddeus. 

Do 

Norton, Jobn P . . . 

Do 

Do.......... 

Null, Henry U 

NuttiOl, TtomaB.- 



Do. 
Do. 

Do. 



Oloott, Henry S... 
Do..... 



OlmBtiad- IBlredArink L 



Title tnd descripLion of work. 



Jioi>l.v to tlio llovicw of his Boport on Siigfir. Svo... 
Till) Americiui Uardcner'a Calendar. Bvo*.. - 
liaiuVBook of Wines : How to make tlieni. l'3mo — 
A Goolof^ieal Account of tlio IJuitod Statea. Idmo.. 
Tho Culture of tho Grape, aucnVino-Miikini;-. Bvo , . . 
Tiio American liand-Boolc of Omamoiital irces for 

Yillaij and LaT«vua. 18mo. 

Life in tlio We^t VZmo 

Tho Oaka of North America; -NVith Appendix by 

Wado. 8vo... 

North Anicrican Sylva ; with Notca by J. J. Bniith. 

3 vols., Bvo. 

The AjQiorican Beo-Keepor'a Miniual. lUmo 

The Domestic Ponltry-Book. 12ino 

The Cow: Dairy -Husbandry, and Cattlc-Brocdiiig,. 

12mo... 

My Farm atBdgowood. Pime. , 

w et Days at Ed go wood. 12mo 

Eural Studies ; with Hints for Oounlvy Places. 1.2uio 
Treatise on the Grape-Vino ; tranylated from the 

Grortnan, withNotea by Charles Siodbof. l2mo — 
Tho Great Error of American Agileulturo Expoaetl 

8vo. 



Trea-tiso on Manures* 12mo - 

The Anierican Shepherd; History of Sheep-Breeding, 

ISmo. 

Ten Acres Enough ; showino; how a Small Farm 

will keep a Large Family. l!^o 

How to Get a Farm, and 'WTiere to Find One. ISmo. . 

Farming for Boya, Illustrated. ICmo. 

School lor American Gi^apo CultiU'O, 13ino. 

Catoloffuo of the Native and Naturalized Planta of 

North Araerica. 8vo.. 

The PracticarLaiid Drainer. 12uio 

Flowers from My Garden. 4to 

My Vineyard at Lake View. ISimo 

Sciontitic Treatise ou Agi'icultuvul Choinintry. IsJnio . 
Natunil History of Now York} with Mapwof tho 

Stato^ 15 vols., 4 to. 

Natural Hititory of Birds. 3 voIh., 18mo 

Natural History of Insects, 2 vols., ISino. 

Natural History of Quadvu])eds, IBrao 

Fruit, Flower,' and Kittihen Gnrden. 12mo 

The Salmon FiBlieriesof tho St.Lawrcnce, &.c. 12ni0- - 
The Howeriuif Plants and irerus of Ohio. 8vo — .. 
Tho Trappcr^B GuiiU) : The Fur Buaincsa, &c. Svo . . 
Boudoir Botany ; or Parlor Book of Flowers, 8vo-. 

Flora and Outlines of Botany. 8vo \ 

The N^w England I*oultry Breeder. liJuio 

Illustrated Botany , . . — - - 

Choniistry of the Farm and Sea. l^o 

Hints on the Daily Duties of a Housekeeper, 18mo. . 
On TrMning Cavalry Horaos; withaChaiitor on Ila- 

rey'B Kctnod. l2mo * 

The American Angler\s Book, Svo — 

Details of Artificial Fi.^h Breeding. 8vo 

Elements of Scientifto Agriculture, 12mo 

Notes for Amencan Fanners. Svo 

The New England Cultivator — 

The Flora of Pennsylvania, IGmo 

Genera of North American Plants to the year 1817. 

2 vols., l2mo. 

Elemeutaiy Treatise on Botany. ISnio 

Ornithology uf the United States and Canada. 3 vols., 

I2ma 

Description of the Forest Trees of N. America, not 

deacilbeil by Michaiix. 2 vols., Svo 

Outlines of the AgiiculturalLectAiros Of Yalo. lamo- . 
Origin aud Varieties of the Chinese and African 

Sugar Cauii. 12mo - 

Walks ami Talks of an American Farmer in Eng- 
land. 12mo • - 

Onion Culture, Treatise on. 16mo. 

Onions 1 How to Raise them Profitably; by seven- 
teen Onion-growers. Svo - 

Oxchardist's Companion, devoted to tho Fruits of 

th e United States. 4to - - 

Our Summer House, and What was Said and Done 

in It. 

Outlines of a Plan for Establishing a State Society 

,<tf Agriculture in Pennsylvania.. Bvo 



Place aud date of 
publication. 



Philadolphiii, 
Philadelphia, 
New Yorlc, 
Philadelphia, 
New York, 

Philadelphia, 
New York, 



Dublin, 

Philadelphia, 
Now York, 
Now York. 

Now York, 
New YorJt, 
Now York, 
New York, 



New York, 18G7. 



1848. 

■mm 

1800. 

1857. 
1857. 



im. 

3 807. 



Bnltdniore, 
Philadeli>hia. 

Now York, 

Now York, 
New York, 
Boston, 
8t» Louis, 

Lancnster, Pa., 
New Yorlc, 
Now Y(»rk, 
New York, 
New York, 



1801, 



18C4. 
1804. 

18G4. 

181.1. 
1855. 

X8(i:i. 
I85;j. 



N^cwY^ork, 1307-^1. 
New York, 
New York. 
New York, 
Now York, 
Montreal, 
ColuuiOus, 
Wallinffford,Ct.,18C5. 
New York. 
Now York, 
Boston. 
Now York. 
Boston, 
Philadelphia, 



1857. 
1800. 



1848. 



1B56 



Now York| 
Philadelphia, 
Pljiladolphia, 
New York, 
Now York, 
Boston, 



38G2 
J 851. 

ansi. 

185?^ 



Lewisburg, Pa., 1832. 

Philadelpbia, 1617. 
Cambrivlgo,^ 1P38, 

Boston, 1840. 

Philadelpbia. 



New York, 

New York, 

New York, 
New York, 

New York, 

Philadelphia, 

Boston, 



1860, 
1857. 
1S52, 

ia64. 

1868. 
1841. 



Philadelphia, 1794. 



VfO:^KS ON AGRICULTORK AND RURAL ECONOMY. QOl 
Amcrkan worm on cf^grlmlUrej ^f-c— .Contiauocl. 



Xnpao of author. 



Titlo aiul ilf^goriplion of work. 



X*arG(:»ns, S. 3j 

Pei'ptos. Pvof 

Petor-s, IllC'Diu-d 

Pcttioene, U;:riul ... 

Phelps, B. ^Y 

Vhcim, P.. II 



j Guide to ibe Stndy of r!35?Got3. Svd 

I CtilU'Li'o oSl iho Slrawberry ami other SiBwli Pruits. 

j limo * 

Tho Jvook of liosos : llo^v tci Cliiltivato, ' k^.o." ¥vo! \ 
J Vjio Parlor (Jiirdcucr: A a>catiso on Ihu ILouyo 

, (Julturo of Plants 

; The Ihjiii- it« History, Poetry, Onltun.*, und c'liissi- 

I i.'cniioii. liinio 

. :?Vi\v ProcOMs for llio i.Uilture. of il^o Vinf. 1 81110 

; A:J:i'i<niitiiral EiKiuiries <m PLiateruf Paris. H^'o 

licououiy of Fuul ; witli iLoiimrlis on Ventilation, &,c. 



PLiG, John. 



Princp. TVm. R. 
Do 



Pjo 

Do 

Pntdy & J oinsion . . . 

QDiiiby, M 

Qaincy, Josiali 

liciiinisque, C. S 

Do 

Do 



Do 

Puuid, Edward S., jr . 

Do 

Do 

llandall, S. H 

.Do 

Do 

Banletb, Wdi. H 

lleddj Georgo 



Heddinst-oti, D . - . 
Boemcliu, Cbtis . . • 

Do 

Reid. David B... 
Pvichardson, H. D . 



-lU^b-Ivjflpt'V'K <JIiart ! MJinagemoni-. -fee. of pjyes. 12iJio. . 
TUe Yinf>; it?j Culture iu tho Uriitotl Statics aud 

\\'iuc-Mn,kiii<?. 18mo 

Open Air Grape Culturo ; and MauufUcturo of Wino. 

iSmo 

Plantation and Farm, Ia«truction in. 4t'> 

Poultry liook: TrciitiSf) on tho P»i-ecdiniL!;, &c., of 

Domestic Powli5. 1)imo 

Pr-airk'! Farmor, Agiicultural iuul ilarlicnlturrJ Ad- 
vertiser, l^nio 

Trcatiso on jlorticultnrfi. Svo 

Trc^atisQ on tho Viiio and !M.aun(i;cnn.*.nt of YUic- 

> ards. Svo 

P (■ ma{jln p cal M an 1 • al . Svo 

Afauiuil o\ the (^-itlturc ol" 11o.s(\h. Kvi> 

Tho Small Pniit, Tu.structor. l"2irio 

'I'ho .^Mysteric* of BiMvi*.<'*e.piu«4' !10.\plained. itiiuo 

Essay un SoiUnj^j Catllo. Svo 

Anu^rican Haxintd of tho Grupc*. Vino. V^x\u> 

^Vlaniuii on tho Mulberry Troo. ISino 

iS^atu^al History of tho River Ohio and Us Tributary 

Streams. Bvo' 

iledical Plora - The Medical Potany of tho United 

Stiitea. '2 vola., 12mo ' 

Ploi'aof tho Stato of Louisiana. Hvo 

Plmvei'H for tho Parlor and Gardt-n. I'^Jaio 

Ganlon Flov/ors : Uoiv to Cnltivato Tht^ju. P2nn> 

Oa Uardy aiul Ten dor Bnlb« andXuberti. 3 iino 

SljGcp Huisbandry of the Sonth. 8vo 

Pine Wool Sheep Hu^vbaxidry. Svo 

Tlic Practical Shepherd. J2nio 

Dcai;2:u3 for Cottaii:os and Villas. J2 vols., 'Uo 

Tr(?atiao on Pcrtilizinf; Poor and Exhausted Lauds. 

ev 



Piaffe and dnto of 
publication, 



Salora, Hass., IBGH. 



Xew Yorh, 
Boston, 

Boston, 

TSTc^v^ York, 
Kcw York, 
Philadelphia, 

Pbiladolphiii., 
Kew York, 

Hartford, 

Xew ^'"orlc, 
I^?ew York. 

Boston. 



Essrv on Grapo Culture and Wine. 12rjo- 
Tlie Vine-Drossor"8 Alannal. 18ino 



Riley, Harvey- 
Pvitcti, John W 



Boberte, Job 

llobiiison, Solon 

Do 

Pvod^jers, yL.ll 

Ilo<^.'?fdt% Thoophilus 

Itoosi-vclt, E. B 

Powlandaon, Thos 

Ilixilin. Edmund , 

Dj... 



I'o 

Lo 



Ilusohpubergor, Yr. S. Y 

Do . . 

Do 

Puttan, ir<inry 

iialsb-tu-y, J. Ix 

Saunders, Stnio?) V.. 

Bannders, Wilii^^in . 



The "Wino-Maker'a Manual. If 

YeutUation in AmCTican DAv'elI''nji;«. 8vo 

Treatise on Domc^^tic Fowls aad OnuiiuoritiiJ I*oul- 

try, l2mo 

Trout 190 oij tho Mule. ISmo 

The Amta'ie.']u Aixliitesct: Dosigntf for Coiuitry 

Hens (^8. 4to 

The Ponrisylvania Farmer. i2i:ao 

Guano : How to uso it to tho livst ailvantnpio. 8vo. 
Fa<\tii for Parmcrs; about Animals, Bail din gv», &c. 

6vo 

Scientific Agriculturo j or Chcnustry applied to it. 

l-Iimo 

TroatisR on tho Cnltivation of Cokry. 8vo 

The Ganio Birda of tho Xorthorn Sbateu. ISJmo 

The 8hoep BretMloj 'sj Cmido. lUmo 

Kssay on Calcar^ons Manures. Svo 

Keport on Apicul^n-al Survey 01 S. GarolxJiu. Bvo.. 

l*renuani Kssay on A^^ricultural Bitucation. Bvo 

Essaysr and Isotm on Aji-riruUnro. 8jno 

Drainage and other coniiectod A^;rie.nltural Subjootii. 

8vo 

SketcliCsof Lower Korth Carolina and ^hc fdmilar 

adjaocEt lands. 8vo - • - - ■ ' 

Rural Rambles ; or abom^ i'lowera, J.iirdH, and In- 

TrcatiVo on Xatnral Hislory. gvoia., fcivo 

TreatiHO on P/Otauy. Svo 

Treatise on Gealoi^y. Svo...... ...... 

Yontilation and W'tii'ininiX ol Biuiaiiigs. bvo 

An Anrdysis of the Ap rio, 8vo . , - . - - - - - - ... 

Treatise tm the Pri^forablr- Ik'ctMlw ot I'oultrj'. .tiJnio . . 
Both Bides of the Crape QnOBtion 



iSCo\ 

1857. 
1R57. 
1797. 

1855. 



1P32. 
lB4(i. 

18(55. 

m% 



Chicm:o, 
Xow York, 

>7cw York, 
"iSiOW York, 
Xow York, 
Pidnj.vra, K Y., 
Xcw York, 
Boston, 
Philadelphia, 
Philadelpliia, 



Lexington, Ky., 1820, 

PhihuVlphia, 182S. 

X(nv York, 1817. 

BoHton, 1863. 

P.oston, 18(36, 

Boston, 13G7. 

Pluladelpliia, 1849, 

New York, 1859. 
Ilochfi3tor,N.Y., 18(i3. 

New York, 1847. 

Winchester, Va., 1809 
Pceksldll, Y., 1866. 
in cw York, 1853. 
Cijjcinnati, 180"3. 
ivew York, 18DB. 



iTcw York, 
2\ow York, 



ier>i!. 
1867. 



Xew York, 1852. 
Philadelphia, 1804. 
Kew York, t85X 



New York, 



1867. 



Rochester, 1848. 

Albany, 1800. 

Kow York, 1800. 

San Francisco, 1861. 

Petersburg, Ya., 1842. 

Coiinubia, H. C, 1343. 

Kiuhmoml, 1853, 

Kiclimond, iJi^CiO, 



lUchmond, 

llalcigh, 

Boston, 
Philadelphia, 
Philadt-lphia, 
Philadelphia, 
Kew York, 
.Albany, 
jSTow York, 
Kcw York, 



IBCL 

isra 

1850. 
IS.'^O. 
18l>0. 
1862. 
1^50. 
1865. 
18G0. 
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Kome of autlior. 



Say, Thomas... . 
Sayors, Ed%vard. 



Do 

Do 

Saxtoiij CM 

Sohenck, P. A-.-. 

Bo 

Scliroeder, II 

Scoabv, T 

Bcott/Gouio C ... 

S'uhiL^y, J, C 

biiiioits 

Simpson, J. C — 



BluDiior, P. Gr.. 
Sld^nel^ J. S ... 
Smoaton, A . C - 
Siiioo, Alfred .. 



Smith, Cliarles H-.. 
Smitb, Goodricli 11. 

Smith, J. A.^ 

Hiuith, J. E 

jSmith, J. V. 0...... 



Smith, L. T 

5poon<)r, Aldon. 
Spurriers — . 
Squior, E. G- — 



StaflTord, J. R. 



Stanabmy 

StaiT, W. n 

Stophoiis, Hcmy. 



Stewart, L.. 
Stowart, John- 



Stookardt, J. A. 

Storei\ D. H 

Strong, A* 3J.--- 



Strong, W. C 

Sumner, John 

Sutherland, J. W.. 
Saj'dam. Jamc3 . . - 
Swaiie, Samuol — 

Do 

Swan wick, Johu.. 



Tiate, Bcniamiw-. 

Taylor, Johu 

Xaylor, Johu 

1?aylor, J. 0 

TcjOftOTder 

Thrtcihor, Jmes.. 

Do 

Thaer, Albrecht. 

l-homaw, John J*. 



Do 

Do,...- 

Xhoinoi^, John J,.. 
Thorburn, Grant. 
Thoreau, H. D.... 



Do 

ThoiT)G, T. B 

Thornton, V 

Thurber, George. 

Tinelli, Lewis — 



Todd, S, Edwards- 
Do.., 

Torrey, John...--- 



Title ajid description of work. 



American Entomology, 3 vols., 8to — 

Treatise on the Culture of tho Ciictua and Dahlia, 

18mo 

Anievioan Tlowc^r Garden Companion, l9mo 

AmtTiuan Gardeiior's Companion. l2mo 

riand-Book on th« CiUtnro of Tobacco. ISnio. . - — 

The Gardener's Compl<'to Tostt-Boolc, 18mo 

The Kitchen Gardo.n i^ 's Dirt^ e tf^ry. 1 8iu o 

ISssay on a New SyHtoiu of 0ra})0 Cultiiro 

Horizon tal Plowin's and Ilill-Sido Ditt'binj^ 

Fitibing in Amencau Waters; 170 Illustrations, liimo 

American Cottaffc and Villa Architccturo. 4to 

The PhHiter's Guiido. 8vo 

Ilorso rortriiituro: Breeding aiul Training Trottera, 
J2mo 



EUmiont^ of Agricultural ChoniiHtry. 12mo 

Chriatmns Oit't to tho Yonng I'\u-niort^ of the IT. S. . . 

The Builder's rocket Companion. ICiuo 

Tho X*otato Plant j its Uses, Disoiises, and Cultiva- 
tion . 



Landficnpo Gardening ; with additions by L.I<\ AUen . . 

Tho JScouoniy of Panning 

Prodnctivo Farming - 

Tho Grammar of Botany 

Natural History of tlio Fishers of Massachusotta. 
l2mo 

Tho American Warrior's Now Hand-Book 

The PropBr CuU.ivatiou of the Grapo Vino, ISmo, . . 

The Practical Farmer. 8vo 

Tropical Fibers? their Production and ISconomical 
faction , ISino. 

On tho Production and Manafaeturo of Coroal 
Grains 8vo 

Chinofio Sup^ar-C.'ino, RuA'ar-Mukiu^;^', &c 

Tbo Crfinbovry CuUurisL lijino 

Thti Hook of' the l'\u-m; witli uotort by J, 8. Skin- 
no v. li vols.. 8vo 

A Treatise on Sorghum and \\h Products. iCino.. 

Tho St a bio Ilookj with additions by A. IJ. Allen: 
l*2nto 

Chcinioal l^ioW Lerturf-s for AjLO'icnlhirists, ISnio-, 

rUfltory of tho Fi}ih(i» of Hassachuscttft. 4t.o 

American Flora: History of Plants and Wild 
Flowers. '1 vols., 4 to 

Tr<^ati«o on tho Cn^liuro of tho Grapo. ISrao 

Troatiso on Physiolo^^ioal and Syfltematio Botany.. 

A Now Method of TraiJ)iiiiS Horsoe. ICino 

Trcaliso on Uio Grapo Vino, I2mu..,. 

Original DoNign«'('or Cottagos, Vi)las, 3 vola 

American Uousea; a variety of Desiffns for. Bvo — 

A Plan for Inoreasjuji tho vaino of Farms In Mid- 
dle and Western Pennsylvania. 8vo 

The American I^^arm Book - 

The Genera! ChnratJtor of tho Dog. l6mo 

Arator : a Scrioa *)f AjGjrjcultural Essays. lOmo 

Tho Farm or*ii School Book 

The Book of Poultry - 

The Ajucrican Orohardist. 12mo 

A Practical Treatise on Bees. 13mo * — 

Principles of Agriculture ; translated from tbo Ger- 
man. 8vo — 

On the Con.sfruction of Farm Xmplementfl and Ma- 
chinery. 12uio — , 

On tho Culture of FruiC Tree©. 12nio 

The Am'-ricau Fruit OnlturiHt. I2jno. 

Illufttrated Register of Kiiral AffnirH, 12mo. 

Gentleman 'a and Gardener's Calendar, ISrao. . . 

A ^Voc^>k on the Concord and Merrimao lUvcrs. 
12mo — - 

Walden, or Life in tho Woods. 12mo 

The Hive of the Bee Hunter. 12mo 

The Southern Gavdo nor and lleportBook. 12mo — 

[Editor of 1 Practical Details on the CuUure, Cur^ 
hig, and Mnrkotinjrof Hops. 8vo - 

Tmatifto on the Mulberry and Silk Culture. l2mo. . 

Tobacco: Practical Details on Cultivating, Har- 
veating, and Wharflng Tobaoct>. gvo 

The Young Farmor's Manual. 2 vols*., 12mo 

The Amorioan Wheat Culturiat 12mo 

Cataiogue of Plants withiu thirty milea of New 
York, 12mo.--. - 



Place and date of 
publication. 



Philadelphia, 1824. 

Boston, 1830. 

Cincinnati, 1839. 

Boston, la^O. 

Now tork, 1S63. 

Hoston, 185L 

Boston, 1851, 
Bloomington,Ill.,1^6, 

Now York, 1^68. 

Now York, 1850. 
Chailo?jton, S.C.,1849. 

Now York, 1867, 
Phihidelpliia. 

Wi\^4hin*;ton, 1841. 

PhHadcIphia, 1850. 

NoT^Yorlc, . 1B47. 

New York, 1607. 

New York, 1843. 

Now York, 1860. 

Now York, 1828. 

Boston, 1833. 
Philadelphia. 

Brooklyn, 1846* 

WoroeateTiMiB.) 17d£2. 



Now York, 



1861. 



Clevohuid, Ohio, 1848- 
New Yorl:, 1857, 
3S(ew Loudon, 18C0, 

N<>w Yorlr, 1846. 
PlUladelpliia, 1807. 

Now York, 1855. 
Oanibridgo, 1851, 
Boston, 1853.07. 



Now York, 

Boston, 

Hartford, 

Harvard, DL, 

New York, 

PhUadelphia, 

Philadelphia, 



1853. 
1806. 
1820. 

iec7. 

1867. 
1854. 

1368 

160Q. 



rPhiladelphiaJ 
Philadelphia. 

Philadelphia, 1607. 
Petersburij;, Va,, i81P 

Itluica, N. Y., 1834, 

New York, 1867. 

Boston, 1822. 

Boston, • 1829. 

New York, 1841. 

New York:, 1854. 

New York, 1654, 

New York, 1807. 
lioche« tor, N.Y., 1868. 

Now York, 1821. 

Boston, 1840. 

Boston, 1854. 

Now Yorlc, 1854,- 

Camden, S. 0., 1840. 



Now York, 
New York, 

New York, 
Now York, 
New York, 



1868. 
1837. 

3868. 
1867. 
11^68. 



Nqw York, 181U. 
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Xame of authov. 



Torrey, Jolui 

't'dniClc, I«aac V 

T aekerm a u, Edw arcl . . 

T'iirnor. J. A 

IVLiniley^ J 

Tau Zai^at. H. E 

Vaun.'hnTi, Daniel 

Yanx, Calvt'i't 

Vernon, TVilliiim 11,. . 
N'blHcy, 0. r. C 

^TaOes, B. L. C 

'-rail ace, J. II 

VV'arcler, J, A 

Do 

1)0 



Wavniff^ George E.. jr. 

Do 

Do.. 



aring, "W. G-. 

VVasMn^oiij Goorgo. . . 

AVfiterbousen Botnamiu . 

^■r;;tsott, Alexander 

w'-.xuoii, Elkfiuiib 

WLCka, J. 

Do 

Wiis*, Dsmd 



Do 

Wheeler, Talboya, J. 
White, William X-.. 

■Wl)itmai'sli, S 



Wiggins, A 

Viriri;ard,X. A , 

WilljArne(ni, Ilugli.. 

Willis, N. P 

Wil&ou, AiexaJicler. 

Wilson, Miss IT 



WiUon, W 

WiiitcT. Thoniafi 

Wirt, MrH. E. W 

wmeriu;a il.... 

WoocL Alphonso 

Do 

Wo^jO, J, G 



Title and deacription of work. 



Woodruff, Hiram, i 

Woodward, G, L\ and iWV., 

Bo 

Do. 

Do 

Do 

Woodward, G,E..and O 

TtJOHlJiSOU 

Woodworlh, p. C 

Wort3ii]igtoj), n 

Youatt, William 

Do 



Do 

Do 



F araof tne^^sorthern and [^fiddle fitatt>s. 8vo 

1 Uo Innm, BncTDiusj of Fruit and Fvnit Trees. <lto., 
Tlio LicLeny oi the Kortbeni ignites and British 

Amonca. 8vo 

TIk^ Cottaii Planior^s MamiVl"ii:mo.'.."!!' 
Dairyino; Esomplifiod: GIigomo Maldi}<^ and tliu 

Clieose Trade. IBtuo 

Dosoription of tha Military Lnud.q oi' uViiioiH." fc^/o.".' 

A .\t^w ftywteiii of Ve-retablo. PhysioJoay. 8v(j 

Df.sijXTUs for V^illas and CotI.ll^^;(^^' Hvo.\ 

Ti-eall.se on blio Miilborrv ami Silk \Voru>, l-imo.... 
A V iow of thoSoil andCUinato of the IhiitodSUitCH, 

8vo 

The Agriculture, and Goolo<ry of iiiRsisVippi.' Bvo.'.' 

Tht^ American Slnd Book, bvo 

Troaliflo. tin Ilodp^cH and EvjT^Tenrt. 12nLO 

TrtalLso on Aintfric-an l*omub)^ji'y. i^mo 

>^()tc« to Du Britjl's Treatiso 'on Grapo Culturo. 

rimo 

Th(^ Elernent.s fjf A^aicuUiero. limn 

Draining for Profltaud for ilo'allh. lt>ino 

Earth OlosotS: bow to luako and bow to luso Vavm, 

18wo 

The Fruit (>ro^,vt*r\s TI'ind-Hook. liJmo... 

X.olt<>rs on A.s;riouhui'<' to Arthur Youits and Sir 

John Sinchiir, 4l.o 

Treatiso on Botany. i2nio 

The Amerii'.an Homo Garilom^r; lUuHlratiuL lUnio.. 
History of iI(j,'Jorn Aicj-ioultuni] So(iiotir»H, vir-c, 8vo.. 

TrfTiti.so on tho Hana;j:emeiit ol'Bms. IfUno 

Tho.AVoiitoni FaruHa' ami ihivdamv 

The Yvav Book of A'^vii'nlturo : Annala of Ap-ieul- 

tural rri)^.';res«, cto'. Hvo .' 

"V' -stern AKriiiuUiirisfc, (Thi,\) and l-'racLioai Parju- 

eiM'i^ Guide. J(Jnu> 

Ilonie.fl for tho l*copltv In Suburb and Country. 

I'^iuo !. , 

IJoiivSes rsnitctl to Anu^nran Conntry Lifi:. Itiniu 

Ot)lton ('uUuvt in Ansrrica aud India. IWuio. 

Garden: Ui-" for iho tjouthj how to grow vc;^*.ilabl"M 

and fruits. l'2mo 

TT't^atiso on thp ^lulberry Tree and tUlk \7 orni. 

li^mo 

Tho Farinor'H Instructor 

Easa^^s un A^iTlcnltijro 

OliJieVvntiimfi on the. American (Miiriat<\ 8vo 

(>ut-DiKH\s at Ivlb'wild. l^nu) 

KaUiriil lii«Tory oT Uio Bi.v'd*j of tho I'vitcd iS(a1orf. 

9 vol.-,, iolio 

Cbroujclo of a Garden; its Tots suid rica«ur«^H. 

12ino... 

Economy of t he Kitcbon trorden. l-^nio 

TrMatis<'M>ji th(^ Cnltiu'o ot Klowcrw. I'inio 

Flora \^ ( ruidit ami i)ictii>nary 

TroutJMi on Ibt; Mannfacture of Vhn'gar 

Class I>ook in Botany, t;^ruo 

First L<'^HOTiM in Botfiny. tiimo 

JIouiiss withniiL Hands: a Description of tbo Habi- 

laUonw of Aiiinialrt 

The Trottin<i: Horw of Anirriea. iiimo 

Country Uoniesj with hlO du8Jgii« aadphin.s, i2uu). 

Dealg-na for C(>vtaiX<ss, Farm &.c. P-hno 

Ai:nnal of Archhooluro andHui:d Art. liinm — ... 
Graperiew and Horth-ul tural Bui hlin/'-s. I '^nio. ...... 

liecordof Horticulture: edited by x^.S. Fuller, tr^.no 

NrfionnlArcliitcct; with 1,000 desionH. 4U> 

Su-tIoh about ]Vm\H iind Auinmls. tiiiuo 

The Horso Doctor and HorwScmajra Companion. 

12mo - : 

Treat3.Kc on the Dosj: editod by E. J. l.ewis- 1^2nu>. . 
Essay on {"lie Ilorso, Ahs, and Mulo; odited by S. 

Skinner, ^^vn 

Treatif^e on (.■nttJc; edited by A..Scoveny. iLiino.... 
Tr<?atj«o on tlvu Horse revi^^ed ami cidarged by W. 

Wataou. Svo - 



Date and placo of 
publicaliou. 



Xcw Toik, 
2s' ew York, 

CanibT'idije, 
Kow York, 

TVovidrnce, 
! VV^isbiu^-i OT', 
I Ciiiciiniati, 
I Xt-w ^'cJrk, 

iVo'.'hlonee, 



l^hihulelphia. 
Pliibidelphia, 

xyi^W Vi>rU, 
Xew Yorlc, 
Xow Y'ork, 



Cinei7)n:i M, 
N'ew Yoi'k, 
Kv.w Y'ork, 

Now York, 
15oalaburg, Ba,. 

■\Ya«nin;j;-tonj 
Howton, 
Xoiv York. 
Xeu" Y<a'k, 
Boston, 
Ciaein};. '' \, 

JMiiiadolphia, 

Cinciiiuati, 

Xcw York, 
Xow York, 
Xow York, 

Xovr' York, 



mo, 
leoi. 

18(17, 
1R47, 

lati. 



J 856. 
1830. 

1808. 



i PhiliKh'lpMo, ''^-.J. 
! lialtihjoro. 
! lattle FuimN. V..'.V.), 
I New York, iSil. 
I Now V^a'k. 1854. 

I riiibuldpbia, ms-ii:h 



Xew York, 
Xew A'ork, 
(■jueitin>!<i, 
B>aU.iintti't'. 
Xew York, 
Xew Yoi'k, 
Xow Yoi'k. 



, X^e.w York, 
i New York, 



! Xow York, 
Xow York, 
Xew York, 
Xcw York, 

Xow Y^ork. 
Boston, 

Cincinnati, 
Xow Y<jrk, 

B]jih\(Wj>hia, 
Xew York, 

Xow Y'<»rk, 



1804. 

im. 



I860, 



ISfiS. 

isnrt. 



1658. 
1S47. 

3651 
1867. 



AGRICULTURAL AND HORTICULTURAL PERIODL 

CALS. 



AMii:RiOAN AGRicuLTUiiiSTj ISTew York City. MontUyj $1 50 i)or aiu 
num. Orange J udd & Co., publisliers and proprietors. George Tliur- 
ber, managing editorj assisted by Mason 0. Weld, Josepli HarriSj 
y ^ George E. Waring, jr., Yf m. Clift, Wm. A. Fitch, Frederick MiincL , md 
Carlos Eeidel, 

A2in2BiOAN Bee Journal, Waskiugton, D. C. Monthly, $1 per annum. 

Samuel Wagner, editor and publisher. 
American ENTOMOLoniST, St. Louis, Mo. Monthly, $1 i)er annum, 

E. P. Studley & Co., publishers, Benjamin D. Walsh and C. V. 

Eiley, editors. 

American Farmer, Baltimore, Md. Monthly, $2 per annum. Worth- 

ington & Lewis, publishers. 
American Farmer, Eochester, N. Y. Monthly, $1 per annum. John 

E. Garretseo & Co., publishers. John E. Garretsee, editor. 
American Stock Journal, Parkesburg, Pa, Montlily, $1 per aji- 
^ num. N. P. Boyer & Co., editors and proprietors. A. Marshall, 

associate editor. 

Bee Keeper's Journal and Agricultural Ekpository, liTevada, 

Ohio. Monthly, $1 per annum. H. A. Khig & Co., publishers. H. 

A. King and Mrs. E. S. Tapper, editorij. 
Boston Cultivator, Boston, Mass. Weekly, $2 30 per annum. Otis 

Birewer, publisher and proprietor. 
California Farmer, San Francisco, Cal. Weekly, $5 per anmim. 

Warren & Co., publishers. Colonel Warreii, editor. 

Carolina Farmer, Wilmington, N. C. Monthly, $2 per annum. Wm. 

H. Bernard, editor and proprietor. E. K. Bryau, associate editor. 
Central Union Agrioulturist and Mis;^ouri Valley Farbieii, 

Omaha, Neb. Monthly, $2 per annum. Jeremiah Behm, editor and 

proprietor. / 
Chautauqua Farmer, Dunkirk, N. Y- Weekly, $1 per annum. J. 

M, Lake, publisher, 
GoLMAN's Rural World and Valley Farmer, St. Louis, Mo. 

Weekly, $2 per annum. Norman J. Colman, editor find proprietor. 

William Muirand 0, W. Murtleldt, associate editors. 
. Countr YiMAN, (The,) Cincinnati, O. Monthly, $1 50 per annum. Charles 
S. Burnett, publisher. 
Cultivator and Country Gentleman, Albany, New York. Weekly, 

$2 50 per annum. Luther Tucker & Son, publishers and pi'oprietors, 

Luther Tncker, Luther H. Tucker, and John J. Thorn sis, editors. 
Dietz's Experimental Farm Journal, Chambersburg, Pa. Monthly, 

$1 50 per annum. G. A. Doitz, editor and publisher. ' 
Dixie Farmer, Columbia, Tenn. Weekly, $3 per annum. Paul, 
' Taval & Haulier, publishers. Hunter Nicholson, editor. 
Farm and Garden, Clinton, S. C. Monthly, $1 per annum. Wm, P. 

Jacobs, editor. James B, Jacobs & Co., publishers. 
Farmer's Gazette and Industrial Index, Eichmond, Va. Monthly, 

$1 per annum. S. Bassett French, editor and proprietor. 
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Farmee's Home Journal, Lexington, Kj. Weekly, $3 per aunum. 

James J. Miller, editor aad proprietor. 
FAE3<rEB.'s Union, Minneapolis, Minn. Monthly, 50 cents per annum. 

W. A. Mmoctis, pablisher. John H. Stevens, editor. 
Fae:vi Journal, Ohambersbarg, Pa. Monthly, 25 cents per annum. 

H. S. Gilbert & Co., publishers. 
Gardener's Monthly, Philadelphia, Pa. Monthly, $2 per annum. 

Brinekloe & Marot, publishers. Thomas Meohan, editor. 
GER5LiNT0WN TELEGRAPH, Philadelphia, Pa. Weekly, $3 per annum. 

Philip E. Preas, editor and proprietor. 
Grape Cultueist, St. Louis, Mo. Monthly, $2 per annum. George 

Husmann, proprietor. 
Hearth and Home, New York City. Weekly, $4 per annum. Pottin- 

gill, Bates & Co., publishers. Donald G. Mitchell and Harriet Beecher 

iStowe, editors. Joseph B. Lymaai and Mary E. Dodge, associate 

editors. 

HojiE, Farm, akd Orchard, Newburg, Y. Weekly, $1 per annum, 
A. A. Benscl & Son, editors and publishers. 

Horticulturist and Parmer, De Soto, Mo. Semi-monthly, $1 50 
per annum. Gardner & Co., publishers. O. A. A. Gardner, editor. 

SOETICULTURIST, (THE,) New Yoik City. Monthly, $2 50 per annum. 
F. W. Woodward, publisher. Henry T. \¥iUiams, editor and proprietor. 

Iowa Homestead and Western Farm Journai., Des Moines, Iowa.. 
Weekly, $3 per annum. Wm. Duaue Wilson, editor and' publisher. 

Journal op Agriculture, St. Louis, Mo. Woelily, 2 per annum. 
L. D. Morse & Co., publishers and proprietors. L. D. Morse, editor. 

Journal of the FjVEM, Philadelphia, Pa. Monthly, 50 cents per 
annum. Baugh & Sons, publishers. 

Kansas Farmer, Leavenworth, Kansas. Semi-monthly, 01 per an- 
num. G. T. Anthony, editor and publisher. 

Maine Farisier, Augusta, Me. Weekly, $2 per annum. S. L. Board- 
man, editor. 

Maryland Farsier, Baltimore, Md. Monthly, Si 50 per annum. 
S. Sands Mills & Co., publislicrs and proprietors. 

Massachusetts Ploughman, Boston, Muss. Weekly, $3 50 per 
annum. George ^Toyes, pubhsher jind proprietor. 

Minnesota Monthly, St. Paul, Minn. $2 per annum. D. A. Eob- 
ertson, editor and proprietor. 

Mirror and Farsier, Manchester, K H. Weekly, $1 50 per an- 
num. John B. Clarke, editor and jiroprietor. 

Michigan Farsibr and State Journal of ActRiculture, Detroit, • 
Mich. Weekly, $3 per annum. Johnstone & Gibbons, publish- 
ers. B. F. Johnstone, editor. 

Model Farmer, Corinth, Miss. Semi-monthly, 83 per annum. Key 
& Bare, publishers. Thomas J. King, editor. 

Moore's Eural Kew Yorker, isew York City and Kochestcr, ^. Y, 
Weekly, $3 per annum. D. D. T. Moore, editor and proprietor. 
Ghas. D. Bragdon, G. F. Wilcox, and A. A. Hopkins, associate editors. 
Henry S. Eandall, editor of department of sheep husbandry ; A, 
Willard, editor of depai'tment of dairy husbandry j and Daniel Lee, 
southern corresponding editor. „ ... -d-^.x« 

JTational Agriculturist and Pennsylvania. Farm Journal, Pitts- 
burgh, Pa. Monthly, $1 per annum. James M. Kuoster, editor and 

Kew^]Sngland Farmer, Boston, Mass: Monthly, $150 per annum. 
E. P. Eaton & Co., publishers. Simon Brown and S. Fletcher, editoi-s. 
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New Englatto Faiimer^ Boston, Mass. W^eldy, $2 50 per aimuia. 

B. P, Eaton & Co.^ pnblisliers. Simon Brown, agricultural editor. 

S. Fletcher, assistnnt editor. B. P. Eaton^ general editor. 
New England HoMEsmM)^ Spring and Northampton, Mass. 

Monthly, 75 caits per annum. Henry M. Burt & Co., editors and 

publishers. 

New England Homestead, Sprinf?fleld and Northampton, Mass. 
Weekly, $2 50 per annum. Henry M. Burt & Co., editorjs and puh- 
lishers. 

Northern Farmer, Fond du Lac, Wis. Monthly, $1 25 per annum* 
Fred. D. Carson, puhlisher and proprietor, 

NoRTHWESTERNFARMER,Indiaiiapolis,Ind.,and Monthly, 
$1 60 per annum. Northwestern Farmer Co., ptibUshers. 

Ohio Farmer, Cleveland, O. Weekly, $2 pot annum. S. O. Harris and 
Gr, E^Blakeslee, editors. Mrs. Helen L.Bostwidc, corresponding editoii 

OuE Feiend and GompanioNj Goodhue, Minn. Monthly, 50 cents pet 
annum. Harrison Lowater.pnhlisher. 

Peactioal Farmer and Burax Adtebtiseb, Philadelphia, Pa. 
Monthly, $1 per annum. Paschall Morris, editor and proprietor. 
Horatio Crane, assistant edlt^ 

Praibie Farmer, Chicago, 111. Weekly, $2 per annum. Prairie Farmer 
^ Co., publishers. Henry D. Emery, W. W. Corbett, H. T. Thomas, 
and Bodney Welch, editors. 

Beoonstructed farmer, Tarboro^ N. C. Monthly, $2 per annum. 
Thigpen & Dancy, editors and proimetors. 

Beoord and Farmer, Brattleboro^, Vt. Weekly, $2 50 per annum. 
E. P. & A. C. Ackermon, editors and publishers. 

EuRAL American, New York City ; (Post Office address : New Bruns- 
wick, N. J.) Monthly, |1 50 per annum. T. B. Miner, editor and pro- 
prietor. 

EuRAL BuciCBYB, ChiUicothe, O. Semi-monthly, $1 50 per annum. 

The Bural Printing Co., publishers. Samuel L. Leffingwell, editor. 
BURAL Gentleman, Baltimore, Md. Monthly, $1 per annum. J. B. 

Eobinson & Co., publishers. Frank L. Morling, editor. 
EURAL Home, Buffalo, N. Y. Monthly, 50 cents per annum. 
EURALIST, Cincinnati, Ohio. Monthly, $1 per annum. J. S, Sheppard, 

publisher. 

Ettral Southerner, Atlanta, Ga, Monthly^ $1 per amiiim. Millet 
& Bailey, publishers. Samuel A. Echols^ editor. 

Etjral West and Weekly Journal, Qumcy, HI. T. M, Eogers, edi- 
tor and publisher. 

Small Fruit Becorder and Cotta&e Gardener, Palmyra, N. Y. 
Monthly. Purdy & Johnston, editors. 

Sorgo Journal and Farm Machinist, Cincinnati, O. Monthly, 
60 cents per annum. Blymyer, Norton & Co., publishers and pro- 
prietors. William Clough, editor. 

Southern Cultivator, Athens, Ga. Monthly, $2 per annum. Wm. 
& W. L. Jones, editors and proprietors. ^ D. Eedmond, Areola, La., 
corresponding editor. 

Southern Horticulturist and Monthly Journal, Yazoo City, 
Miss. Monthly, $2 per annum. H. A. Swasey, editor and proprietor. 

Southern Farmer, Memphis, Tenn. Monthly, $2 per annum. W. 
Phillips & Co., proprietors. Dr. M. W. Phillips, editor ; assisted by 
Prof. E. W, Hilgard, P. J. Berkmans, Geo. W. Gift, Geo. Husmann, C. 
C- Langdon, J. Van Buren, arid 3). L. Adair. 

Southern PlantiSr and FARiaasR, Bichmond, Va. Monthly, $2 per 
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annum. Charles B. Williams, editor and proprietor. Frank G. Euf 

fin, associate editor. John M. Allen, horticultural editor. 
Southern Euralist, Tangipahoa, La. Monthly, $1 50 per annum. 
•Ebxas FARitEEii, Henderson, Texas. Monthly, $2 per annum. W. E. 

Marshall and J. M, Dodson, editors and proprietors. 
Texas Plow Boy, Lockhart, Texas.— Weekly and semi-monthly ; weekly, 

$3 j semi-monthly, $2 50, per anumn. K. 0. Raymond and E. H. Eogan, 

editors and proprietors. 

TiLTON'S JOUENAL OP HORTICULTUEE, AND FlOEAL MAGAZINE, Bos- 
ton, Mass. Monthly, $3 per annum. Tilton & Co., Boston, and 
Hovcy & Heffron, Chicago, publishers. 

Turf, Field, aj^td Farm, New York City. Weekly, $5 per annum. S. 
J). Bruce & J. C. Simpson, editors and proprietors. 

Western Eural, Chicago, 111., and Detroit, Mich. Weekly, $2 per 
annum. H. F. Lewis, editor and proimetor. G. E. Morrow and 
Thomas H. Glenn, Chicago, and Edward Mason, Detroit, associate 
editors. 

WsiTLOOK Exposition Eeoorder, New York City. Monthly, $1 50 
per annum. The Wliitlock Exposition Puhiication and Exchange 
Co., publishers. Andrew S. Fuller, editor. 

WiLLAMBTTE FARMER, Salem, Oregon. Weekly, $2 50 per annum. A. 
L. Stinson, publisher and proprietor. John Minto, editor. 

Western Farmer, Madison, Wis,, and Chicago, 111. Weekly, $2 per 
annxua. W. B. Davis, editor and publisher. 

Western Stooe Journal, Sigoumey, Iowa. Monthly, $1 per annum. 
J. H. Sanders & Co., publishers. 

WoRKiNa Farmer, New York City. Monthly, $1 50 per annum. Wil- 
liam L. Allison & Co., publisliera and proprietors. Wilham L. Alli- 
6oa, editor. 



METEOROLOaY OF 1868. 



' I Compiled from monthly reports inado to the Siuithsouiau lustitution tlirougli this 
Departmciat. The obsorvatioas were iiiado daily, at the Lours of 7 a. m. and 2 and 9 
p. IB., with slight occasional exceptions.] 



Stations in Statos 
aad Territorlea. 



Stonbon 

'WiHiams'bur^j . . , 
"West Water villo . 

Gardiner 

StanClish , 

JTorway 

CorDijQi 

Cornlshviile 



ATorages 

NEW HAOTBHIBE. 



Portsmouth 

Stratford 

SbelbOTne 

2^ortb liaxnatead 

Concord 

Claiemont-, 



Averages.. 

VSWIONT. 



LuBOIllmr^^ 

Horth Craftehury, 



Kandolpli 
Near Si. Albans., 
Middlebury 



Averages 

MASSACHUSETTS. 



Kingf*ton , . . 

Topsfioia 

Lawrence 

Georgetown 

NcwBiiry, ... 

Miltoii 

Brookline 

North Mlerica ,. 
West Hi cwtou . . . 
New Bedford ... 

WoTcestor 

Meadon 

Lunenburg 

Amlierst 

Eiohmond 

Williams College . 

AverageB ■ 



JAJfUAEY. 



Dato. 



§2 



24 
SKI 
%9A 
24 
2 

2 

Q 



23 
13 
24 



2,3 



♦J 

3 
23 



3,7,23 
2,3 
3 
3 
3 
3 
25 
3 
25 
23 
23 
23 
8 
3 
24 
23 



JOcfj. 
38 
30 
38 
40 
36 
38 
38 
35 



32 
38 
44 



3D 



33 
37 
3(J 
37 
37 



42 
3<i 
41 
44 
40 
45 

4n 

42 
44 

43 
30 
31) 
4'] 
40 
37 
3D 



Date. 



ID 
11 
19 
19, 31 
13,14 
H 
12 
12 



13 
12 
13 



13 



13 
14 
7 

28 
6 



10, 13 
17 
17 
17 

12,13,17 
13,17 
6 
19 
18 
10,13 
13 
13 
19, 13 
13,17 

28 



Deg. 

— 8 
—14 
—11 

— 3 

— 9 
—18 

— 4 
0 



—15 
— G 

3 



— 9 



-IC 
- 3 
-20 
-IB 
-21 



7 
4 
3 
5 
4 
4 

2 

— 1 
1 

8 
4 
0 

— 2 
0 

2 

-10 



s 



JDeg. 

15, "8 
10. Ti 
16.1 
17.6 
14. a 
14. D 

16. G 
17.8 



15. 5 



12.7 

21' i" 
iao 



17.3 



12.7 
17.1 
15. I 
U.7 
13.4 



14.0 



2C. 0 
20.1 
21.0 
22.6 
21.7 
22.0 
23.6 
21.0 
21.9 
2.5. 4 
21.4 
19.6 
213 
2X2 
19.1 
19.3 

21.6 



In. 
4. 03 
2. 05 
2. 27 
2. 86 
2.98 
2. 00 
4. 10 
4. 13 



3.17 



2. 33 
2.50 
2.95 



2. 65 



2.00 



1.88 
2. 14 
2.52 
0. 25 
1, 71 



1,70 



4. 43 
3. 46 
3.0c 
2. 41 



2. 91 



3. 05 
5.91 
3. 37 



3.18 
3. 52 
5. 05 
2. 42 

3.56 



Date. 



21 
20 
9,20 
20 
21 
20 
21 
21 



21 
20 
20 
24 
20 
20 



20 
20 
20 
20 
20 



21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21. 
26 
19,20 



I'EOEUARY. 



15 



45 

30 
38 
44 
47 
44 
42 
41 



32 
11 

8, 12,25 
12 
8 
12 

8 

23 



50 
36 
46 
46 
45 
45 



37 
42 
41 
38 
36 



52 
48 
4e. 
49 
49 
55 
50 
51 
55 
52 
48 
48 
49 
45 
44 
40 



Date. 



8 
B 
26 
3 

12 
24 



24 
3, 12 

0 
2:3 

8 



8 
8 
3 
8 
8 
8 
8 
8 
8 
8 

23 
3, 23 

23 
B 

23 
8 



—16 
-12 
—13 
•1ft 

—11 
-10 



- 7 
-24 
-22 

- 4 
-15 
-13 



—27 
—12 
-31 
—27 
—27 



— 2 

— 7 

— 5 

— 8 

— 5 
—13 
— *10 
—22 
-20 

— 1 

— 4 

— 6 

— 8 
—18 
—10 
—19 



I 

i 



Deg, 
10. 9 
10.2 
14.8 
10.9 
14.8 
12.0 
15. 3 
16.0 



14.8 



21.0 
9.3 
9.4 
18.3 
17.9 
15.0 



15.2 



6.9 
14.4 
10.2 

8.1 
11.4 



10. G 



24.8 
17.9 
19.8 
19.5 
20.4 
21.6 
23.0 
10,0 
18.8 
23.7 
19.2 
17.5 
18.9 
10.2 
17.4 
16.1 

19.8 
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Stations in States 
and Dcrritories. 



Dnte. 



St'TTpOTi 



COSSECTICUT. 



Pomftet 

GrotoD - - , . . 
Columbia , . . 

Colobrook . - 



IS 



Bate. 



Deg. 
4-2 



Averages. 



23 


30 


10 


3 


52 


10,17 


3 


50 


17 




42 


17 




38 


10 



NEW TOHK. 

i 

Horicliea I 

Sotttb Hai-tford .. 

Troy 1 

Germauto^m .. ..[ 

Gan'ison's ; 

Throg*s Xeck — '! 
"White Plains .... 
Deal fiiDnnib Iu.st. 
Columbia College. 

Flat Bush 

Stapletoa 

Xo^vbiirg 

Minaville 

Gouvei'ueur 

>*OTth Hftmmond . 

noiisevillo 

South Ti-enton 

Cazenovia [ 

Oneula i 

Depauvilie .. 

Xb^reHa 

Oswego 

Palermo 

I^ickols 

2s^ewark Valley. - . 
Geneva , . . . 

Eochester 

tittle Genesee 

Bafihlo 



10 



3 
3 
3 
3 

2 
2 
23 
23 
513 
3 
4 

23 
2:) 
5i3 
23 
23 

h 

23 
S3 
5J3 
3 

5i3 
4,23 



23 
20 
23 
23 



ATerases, 



JTEW JTEKSEY. 



PaterRon 

^fewark 

Ke%v BrujQsmck. 

Trenton 

Burliugton 

iloores'tpwn 

Mount Holly . . . , 

Pover 

HaddoniiGld 

Newdtdd 

Gieenmck 

Vinoland 



50 
42 
39 
49. 
43 
42 
46 
41 
43 
41 
43 
43 
3r2 
42 
41 
40 
40 
40 
44 
38 
39 
39 
30 
44 



41 

42 
37 



4 

3 
23 
2, 3, 4, 24 

23 
23 
4 
23 
4 
4 
4 



Averages 

PEins-STLVA:SlA. 

Joyces--.. 

Fallsiiifftou 

PhiladelpMa 



43 
43 
44 
42 
48 
46 
47 
42 
45 
51 
46 
46 



31 
0 

7, 28 
31 
10 
10 
10 
10 
ID 
10 
10 
10 
7 
28 
24-3 
12,27 
28 
Ti 
(i 
28 
20 
28 
29 

30 



10 



27/4 



l-H 

PI 



I7l. 

5. 48 



20.7 

23.6 
24. 5 
22.7 
17.4 



21.8 



28 

2a 

2B 



50 
44 



45 



10 
10 
31 
31 
31 
31 
31 
10 
31 
31 
31 
31 



— 8 
—14 

— 3 
0 
G 
G 

0 

14 
7 



—22 
—12 

— 7 

(i 

^ 2 

— 4 
—12 
—31 

— 8 
—23 



28.4 
1G,5 
10.5 
19. ry 
23. 0 
25.3 
25,4 
25.8 
28.4 
25. 1 
27. 5 
23.0 
12. 2 
12.7 

14. U 

15. 9 
l(i. 0 
IB.C 
21.9 
15.0 



2. C2 

2. DO 
3. 10 

3. 3C 



2. 85 



4, 34 

5. OU 
3. 33 
3. 10 
3.41 



20.fi 
21.7 



0 
0 
-12 
1 



30 
30 
9, 31 



3 
0 
G 
10 
B 
5 
6 
4 
8 
1 

10 
3 



20.9 
20.8 
19.4 
20.9 



4.00 
2. 22 

:i 4L 

3. 45 
3.27 
3. 14 
2. 00 
1.58 

2. 57 

3. 30 
4. 45 

4. 30 

3. 35 
2. U) 

5. 40 

4. 50 



1.92 

1. 45 

2.00 

2. 23 



2:J. 6 3. 22 



25.3 
25. 9 
25.1 

30.2 
30.2 
m7 
27.9 
25-2 
27.9 
30.9 
20.5 
20. C 



- 8 
4 

13' 



27.6 



20-6 
27.0 
30.3 



1. 95 
3.28 

2. IH 
4. 30 
;j. 20 

3. 77 



6.00 
3. 32 



3. 57 

4. 42 



Date. 



20, 



3. 60 



2. C3 

3. 50 
3. 49 



21 



50 



45 
52 
4S 
03 
42 



21 

20 
20 

10, 20 
2J 
21 
20 
21 
21 
21 
21 

10,20 
20 
20 
20 
20 
20 
20 
20 
20 
9 
%i 
20 
20 
20 
20 
2:) 
2.) 
20 



31 
21 
21 
21 
20 
20 
20 
21 
20 
20,21 
21 
21 



19 
20 
20 



Date. 



44 
42 
44 
47 
53 
47 
50 
51 
51 
51 
48 
3{i 
4o 
44 
43 
48 
42 
48 
40 
34 
4-1 
39 
58 
46 
42 
45 
52 
41 



23 



23 

B 

P, 23 
S 
23 



51 
51 
4\\ 
50 
52 
53 
52 
49 
50 
53 
50 



9 
23 

12 
12 
23 

3 
23 
23 

8 

, 4, 23 
H 

23 
3 

11 
3 

3, 23 
23 
3 
3 
11 
11 
11 
8 
7 
23 
11 
H 

3, 11 



49 
55 
51 



8 
4 

H 
!^ 
12 
ii 

e 



4 



- 0 

- 6 

- 4 

- 9 

-12 



-15 
-25 

-14 
—10 

o 

— 1 
1 
6 

0 
7 

— IH 
—10 
—23 
—21 
—20 
—14 

— 17 
—14 
— Iri 
—26 

— 8 
—19 
—20 
—32 



—19 
— 1 



Deq. 
20. i 



IB. 

21.7 
20. 8 
16. 8 

20.0 



26. 0 
15. 5 

17. 0 
18.0 
19.0 
2-2. 3 
22 2 

23! 0 

25.8 
20. 3 
25. 8 
19. 5 
10.0 
12.4 
14, 3 
13. 4 
12. 3 
1.5. 7 

18. 6 
15.8 

"i's'b 

14.9 
18.0 

19. ' 8 
20.7 
17.4 
2J. 9 

18. 6 



- 6 

- 4 
-10 

- 4 



8 
23 



-20 
- G 
4 



21.4 
21, 9 
20.4 
26. 8 
26. 5 
2.3. 0 
24. 8 
20.7 
24.1 
26. 1 
2(i 6 
24.3 

23.9 



18.0 
23. 7 
26.6 



Jn. 
4. 95 



1.80 
3. 10 
2. 2J 
1, 53 



2. 16 



2.54 
1. 45 

0. 86 

1. 30 
1.55 



2. 31 
1.02 

0. 57 
2. 60 

"o.'97 
1.5-1 

1. 30 
1. 61 

2. 00 
3, 18 

2. 50 

3. 51 
1.95 
2. 25 
5; 90 



1. no 
1. 59 

1. 83 
2. 83 

1. 91 



1. 38 
1. 62 

1. 54 
2. 2U 
2. 10 
2.4<l 

"i"45 

2. 25 

"tea 

4, 06 
2. 09 



1.23 
2.30 
2. 51 
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Stations iu States 
ozicl Territories. 



Penna.— Con. 



Gennantown . . . 

Horsham 

Plymoutli Meetiug 

Dylaerry. 

Leliigh university 

mitehaJl 

Bea^g 

Parkersvillo 

Ephratah 

Suver Spring . . . 
Mount Joy . . . 

Harrisburg 

Tioga 

Lowisburg ..... 

Ickesbttrff 

Hurryaville 

Grampian Hills - 

Johnstown 

Franklin 

Connellsville . 

New Caatlo 

"Beayer 

Canonsburg 



AYcragos. 



Woodlawn 

CatonsYilie 

Annapolis 

St.Iniffoes. 

Emmiftsburg .. 
MtStMary^sCol. 



Averages. 



vmoiNiA. 

Surry Court House 
CapeCha'sL't-h. 

Comorn 

Mount Solon.... 
Lynchburg . . . - 

Snowille 

Wytbevillo 



Averages. 



WEST viBGnsu. 



Romney 

Grafton 

Weston 

Bumine Springs 
Cabell Court-boose 



Averages 

HOBTH OABOUNA. 



KonansviUe . 
Goldsboro',-- 

Baleigh 

Oxford 

Albemarle. . . 



J.,tNUARY. 



Dato. 



3,4 
""'3 

4 

1.2 
3 
,8 



^1 

23 
3,23 



23 
3,23 
23 
23 
5 



4 
4 
2,4 
4,24,27 

3 



4 
4 

16,25 
4 
5 
3 



4 
3 

4.23 



Defy. 
45 
42 



38 



42 
44 
44 
48 
42 
47 
43 



41 
50 
44 
40 



42 
47 
43 
45 
49 



9, 13, 19 
13 
9 
9 

19 



5G 
46 
54 
48 
50 
44 



G4 
59 
38 
GO 
53 
52 



56 
65 
GO 
67 
58 



70 
62 
58 
63 



Bate. 



31 
31 



11, 17 



10,19 
31 
31 
16 
16 
31 
31 



10, 31 
9 
19 
9 



10 
8, 12,13 
31 
31 
9 
9 



31 
18 
31 
31 
30 
31 



13, 31 
12,30 
12,13 
30 
30 



18 
18 
31 
18,31 



|5 



Deg. 
4 
5 



8 



4 
8 

- 2 
4 
3 
5 
10 



2 
3 

— 3 
^ 8 



— 1 
^ 3 

4 

8 

— 9 



8 

10 
- 5 

10 
8 
6 



13 
19 

- 4 
3 

16 

- 8 



10 
B 
4 

- 4 
10 



17 
12 
12 
. 6 



JDcsf, 
2i).0 
26. 3 



17,6 



34.4 
27.2 
26.0 
27.5 
27.2 
28.5 
27.8 



21.3 
24.3 
24.0 
19.2 



20.4 
24.9 
24.3 
27.0 
24. 6 



25.0 



27.0 
25.7 
35.9 
31.3 
27,3 
36.3 



28.9 



36.0 
33.3 



32.5 
35.4 
28.9 



33.2 



31.0 
33.5 
28.9 
32.2 
33.2 



31.8 



40.3 
35.9 
35.0 
36.1 



In, 
2,' 20 



3. 13 



1.75 



2,86 
1.23 



1. 15 
4.09 



2.56 
4,02 
2. 98 
3. 33 



2. 67 



2. 78 



4.07 



4. 17 
4. 55 
2.72 



3. 88 



11.10 
1, 17 



1. 68 



4.65 



2.Q0 



4.90 



3. 45 



3. 20 
4.20 
3.40 
6.60 



HSUitUAllY. 



Date. 



19 
20 
19 
20 
19 
2t 
21 
20 

20,21 
20 
20 
21 
20 
19 

80, 21 
20 
20 

10,20,21 
20 
20 
19,20 

20 
20 



20 
20 
19 
20 
20 
19,20 



20 
19 
20 
19 
19 
21 
20 



19 

10,20 



16,19 
24 



21 

20 
20 
20 



4(3 
53 
50 
47 
47 
50 
53 
48 
52 
48 
53 
49 
55 
48 
53 
52 
50 
46 
50 
56 
50 
50 
57 



52 
50 
56 
60 
52 
49 



69 
55 
58 
GO 
57 
58 
56 



62 
60 



73 
60 



65 
69 
66 
GO 



Dato. 



8 
23 

6 
20 

6 

8 



12 
12 

''I 

2,7,8 
1 



Beg. 
2 

— 4 

— 7 
—27 

— 7 

— 7 

— 1 
-10 

— 4 
^ 8 

— 2 
2 

—22 
—18 
-15 
-10 
—16 
—14 
—24 
-12 
—10 
0 

— 7 



— 1 

6 

— 1 
13 

— 8 



11 
22 
3 
4 

20 

— 8 

— 8 



6 

— 2 



23.0 
23.6 
22.8 
13.6 
19.8 
21.5 
24.5 
21.6 
24.9 
23.8 
25.6 
23.5 
20.0 
18.0 
21.1 
24.0 
16.6 
21.8 
18.6 
24.4 
25.2 
27.4 
26.5 

22.3 



24.4 

24.6 
31.3 
31.0 
24.6 
23.9 



36.5 
40.1 

'33" 8* 
36.0 
30.0 
31.2 

34.6 



31.3 
32.6 



In. 
% 00 
1.80 
1.46 
1.60 

i'ss 

"%n 
2.10 

'i.'95 
L76 
1.02 
1.57 
1.77 
2.60 
3.80 
4.55 



2.75 
1. 03 

2.08 



SS.87 

'2:31 
2.60 

US 



'6.'29 



7.75 
1.75 

3.26 



4.63 



32.9 
36.7 

33.4 



0.60 
2.61 



20 
15 
17 
12 



40.6 
35.3 
35.7 
37.1 



2. 25 
3. 00 
3.20 
3.95 
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StatioTis in States 
aud Territories. 



JTORTH Carolina 
— Contlnned. 



StatesTille. 
Asheyille . 



AYCTagea 

60UTII CAROLINA. 



Aiken 



Averages.. 

GEOEGIA. 



Atlanta . 
Macon 
Penfield . 



Averages., 

ALABAMA. 



Opelika 

Carlowvillo 

Honlton 

Ji8li Kiver 

Greene Springs, . 
Hftvana 



Averages.. 

TLOBIDA. 

J^aqkaonville . . 
Port Orange.. 

Gordon 

Lake City 



Averages... 

TEXAS. 



Gilmer . , . 
Houaton.. 
Columbia. 
Waco,..,. 

AtLStiZL . . . 



Date. 



Averages... 

LOUISIANA, 

New Orleans . . 
Benton 



MISSISSIFPI. 



Grenada. 
Hatches . 



Averages.-. 

AEKAKSAS. 

Helena 



3,4, 



Date. 



Deg. 
Gl 



To 
C5 



72 
76 



3,1 



3.4 



2 
5 

5,G 
o 

Q 



3,4,6 



78 
73 
70 
88 
79 
7D 



81 
84 



74 



6G 
84 
84 
89 
87 



75 



74 



18 
31 



31 
31 



30 
30 
30 



30 
30 
30 

30, 31 
30 

30, 31 



31 
30 



31 



30 
30 
30 
30 
30 



30 
30 



30 
30 



5 
'3 



Beg, 
8 
3 



00 

13 



G 

15 



o 



Beg. 
31.4 
33.5 



35.4 



34. 5 
38.0 



36. 3 



12 
14 
14 
21 

i-a 

17 



20 
34 



10 
10 
IG 
15 
15 



25 
15 



20, 30 



37.0 
44.0 



40.8 



44.2 
45. 1 
38.2 



42.9 
43.1 



42.7 



In. 
G. 50 



4.82 



2. 00 



2. 00 



4.01 
7. HG 



FKUJIUAKY. 



II 

! 



Da,te, 



17 
20 



17 
20 



5.04 



8.18 
5. G5 



11.04 

11. 'IW 



22 

To 

20 



57.6 
58. i 



53.2 



50- 3 



41.2 
52.0 
52. 0 
42.4 
40. 2 



4G.8 



41.0 



42.7 
46.6 

44.7 



12 35. 7 



9.02 



2.80 



10, 21 
10 

3, 4,6,7 
9 



2. 80 



1. 33 
0. 70 
0. 36 



0- 81 



8.1G 

8. 10 



17 

9 

0, 21 
19,23 
22 
17,22 



19,21 
19,25 
24 
19 
20 



19 



0, 24 



22 



2 ^ 



52 
G2 



G5 
64 



68 
68 
67 



08 
72 
C2 
72 
72 
70 



78 
84 
78 
73 



Date. 



13 
1 



80 
82 
85 
76 
83 



7G 
74 



76 



7 
29 
31 

1,7,29 



12 
12 
]2 
11, 12 

12 



>cra- 








H 


u 














'a 


rt 



14 
4 



19 



17 
26 
24 



30 
22 
27 
22 
22 



12 
1,12 



12 



36 
40 
27 
35 



16 
31 

27 
22 
26 



21 



20 



15 



•fat 

36.5 



36.3 



34.6 
:i8. 0 



36.8 



40.8 
47.4 
44.9 



44.4 



47.6 
49.2 
44.7 



48.4 
47.4 



47. 5 , 



54.0 
56.8 
59,6 
53.7 



56.0 



4,0. ;> 
55. 6 
55. 2 
47.6 
54.6 



45. 7 



49.9 
45. 7 

47.8 



45.6 
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Stations in States 
and Territories. 



Data, 



TENNESSEE. 



Elizabethton 

Tusculum Qollef?e 
Lookout Moi\ntaiQ 

Austin 

;^aflhville 

Clarksvillo 

H^mplus 



Averages. 



KEKXUCKY, 



Pilie Grove. 
Lesiaffton . . 

^[iuvillo 

Xiouisvillo . . 



Averages. 



OHIO. 

New Lis"bon 

Steubouville 

rahmsvilio 

ililnorsvUlo 

Cle^'elaud 

TViio-ster 

Gallipolis 

Kell(iy'tt Island... 

Samlui^lcy 

Korwaik 

Cai'Hoii 

Korth Fairfield.. - 

Westcr^'illo 

"Wiliiamsport 

Marion 

HilJsboro' 

Toledo 

liovrliiig Green ... 

Kenton 

XJrbana Uni versity 

Bethel 

Cinciuuati (H) 

Do (P)..,. 

College IliU 



Averages. 



MICniGAN. 



Monroe City 

Alpena 

State Ag. College 

Litchfield 

Grand liaplds — 
Ifortbport,...*.,. 

Uolbnd 

Gtaego 

Copper Falls 

Ontonagon 



Averages.. 

ZNDIAKA. 



Eicbmond. 

AtLcora 

Vevay 



3,4.5 



4 
<i 

4 

2:i 

4 
4 

2!) 
4 
4 

2:* 

23 
(] 
4 
0 
C 

23 
4 
4 
0 
5 
() 
G 



2!^ 

;j 

2. 2:i 

5 

23 
2, ID 
21 
2,3,5 
4,5 



4,0 
3, 4, .5,0 
4 



S 



I>cg. 
57 



03 
05 
GG 
08 



54 
57 

GO 
55 



4:) 
40 
50 
44 
50 
50 
30 
42 
4;j 
44 
45 
40 
50 
44 
40 
40 
40 
09 
48 
50 
52 
55 



Bate. 



3J. 

30 



30 
30 
9, 20, 30 
30 



30 
30 
30 
30 



10 
12 

n, 10 

[\ 13 

27, m 

2'i 
30 
30 

0, :jo 

0, 30 
0 
30 
30 
30 
30 
30 

9, 28 
28 
SO 
30 
?.0 
17 
30 
30 



40 
37 
38 
35 
30 
34 
40 
55 
31 
34 



44 
50 

m 



27 
12 
28 
28 
9 
20 
20 
27 
11 
7,8 



30 
30 
30 



i . 

^'3 



Deg. 
5 

— 4 



8 
14 
U 
13 



- 3 
4 

- 0 

- 4 

- 0 
4 
0 
2 
0 

_ o 

- 0 

- 4 

- 2 

- 3 

- 4 

- 1 
-14 

- 4 

- 4 

4 
8 

- 4 



- G 

3 

- 5 
-14 

1 

- 4 

- 1 

- H 

- B 
-14 



Pi 



I>eq. 
31.5 



33.5 



30.9 
33.0 



34.0 



27.9 
28.5 
32. C 
29.0 



29.7 



24.2 
2C.0 
20.0 
2.3. 2 
2L5 
22.9 
29.4 
21.7 
19.5 
21.0 
22. 7 
2l!o 
20.4 
27. J 
20.8 
24.2 
21.0 
22. 1 
2?! 5 
21.8 
24.5 
27.0 
31.3 



23, 7 



19.5 
20,9 
19.0 
10.4 
20.5 
20.5 
33.4 
23.1 
11.4 
14.0 



18.0 



21.9 
20.0 
29.2 



rs 

.9 



In. 



4. 50 



5. 03 
5. 30 



4. 94 



4.05 
4.81 

3. 95 

4. 29 



4. 40 



2. 5G 



3. 43 
9. 23 
1. 46 

4.' 42 
1.00 
0. 93 
0. 94 
0.49 

0. 40 

1. Bl 

0. 45 

1. 84 
4. 10 

1. 25 

3. 25 

2. 44 

2. 44 

4. 25 

3. Irl 

7. 2D 

8. 90 



3.30 



2. 20 
1.15 
1.47 
2. 34 
4. 13 
2,99 
5. 24 
2. 00 
C. 80 



3. 15 



2. 57 
4.32 
6.20 



PatO. 



20 
20 
21,22 
23 
21 
23 
23 



20 
19, 20 
20 
20 
20 
20 
20 
20 
SO 
20 
20 
20 
10 
24 
19, 20 
24 
20 
20 
5, 15 
19 
24 
20 
21 
21,24 



15 
20 
20 
20 
20 
20 

.16,20 
18 
19 

18, 19 



24 
24 
19 



p. 

i 



GO 
61 
03 
70 
GG 
67 
72 



59 
60 
71 
57 



50 
40 
43 
52 
48 
52 
55 
48 
50 
52 
51. 
51 
53 
GO 
47 
54 
46 
52 
40 
49 
54 
51 
53' 
48 



47 
39 
44 
46 
48 
44 
47 
55 
40 
40 



J>3 
GO 

eo 



Date. 



T 

1 
7 
7 
7 

1, 2, 10 
11 



3 

10 

3 
3 

3,10 
13 
17 

3,10 
2 
10 



i . 

s 



-31 

- 2 
"19 
-30 

- 0 

- 4 

- 2 
-10 
-10 
-22 



I 

Pi 

B 



Beg. 
9 
3 
14 
18 
20 
19 
18 



-14 

0 
3 

- 8 
~ 3 
-12 

7 

- 5 
-IS 
-14 

-13 
-13 
-10 
-2 

- 9 
S 

-10 
-IS 

n 

- 4 

- 1 
6 

14 
0 



36,8 
36.0 
41.2 
42.1 
41.7 
39.9 
43.0 

40.1 



33.5 
34.2 
39.3 
35.0 

35.5 



23.1 
28.0 
22.5 
23. G 
23.2 
25. 2 
33.1' 
23.9 
23.8 
24.4 
25.1 
24.1 
24.7 
31.7 
23.6 
20.3 
23. 1 
24.9 
31.2 
25. 1 
27.4 
31.0 
35. 3 
29.8 

2G.5 



22.5 
17.4 
18.7 
18.7 
21.3 
18.0 
23.5 
20.0 
B. 1 
11. 9 

18.6 



25,0 
30.3 
33.7 



METEOROLrOGY OF 1866. 
Meteorologij of 18C8— Continued. 



Stations in States 
imd Territories. 



JASUAKT. 



i '3 



Muncie 

SpicelaDd 

Columbia City.. 

Qax-tbago 

Indiajiapolis 

Merom 

New Harmony.. 



Averages. 



ILLINOIS. 



GMcago 

ifeax Chicago .. 
Ridge Farm--.. 

Marengo 

Golcouoa 

Aurora 

Saiicl wicli 

Ottawa 

"Wapello 

Winnebago . , . . 

Koehello 

Wyanet 

Tiafcilwa 

Hcnnemn 



Peoila 

Springfield 

•Dubois 

Waterloo 

Galesburff 

Manchester . , . . 
Honnt Sterling - 

Andahisia 

Augusta 



4 

4,5 
5 
1 

2 



2 

2 

o 

5 
5 

1,5 
3 
5 
4 
4 
3 
4 
4 

10 



46 
47 



48 
59 
58 



ATerages. 



41 
40 
48 
43 
66 
44 

47 

'39' 
42 
50 
44 
4<) 
40 
49 
51 
52 
55 
03 
48 
50 
54 
43 
55 



Bate. 



30 
30 



30 
29 



liranitowoo 
PlyTnoiitli . . . 
MilwaT^l^ee 
Appleton . . - 

Geneva 

Wanpaeea. . . 
EniUarrass - - 
Hocky Kun .. 
Bdgei'tou . . . 
Bni'aboi) 



Kew Lisbon. 
Bayfield 



Averafjea. 



MDfXESOTA. 

Beaver Bay . . . 

St. Paul 

Miniieapolis..- 
Sibley 



2, 5, CI 
5 
7 
4 

4 

4,5,0 
o 

4 
4 

; 2, 3, 4, 
i 5,2^2 

G 



5 

3,5 
3 



37 

43 
37 
4) 
38 
32 
33 
44 
34 

34 

34 



30 
31 

28 
30 



29 
29 
30 
13 
30 
29 
13,28 
29 

""is 

13 

29 
29 
29 
29 
2i) 
29 
29 
29 
29 
29, 30 
17, 29 
29 
29 
29 



c ^ 



— 5 

— 1 



9,13 
12, 13 
12 
13 
12 
15. 13 
13 
12 
IG 
12, 13 

12 



12 
.2 
12 
13 



- 7 
-16 

-10 

- 9 
4 

-11 
-14 

- 0 

-13' 
-16 
-12 
-!0 
-10 
-13 
-13 
-10 

- 9 

- 3 

- 2 
-10 

- 6 
-10 

- 8 
-10 



—12 
—IV 

— 0 
— M 
— U) 
—20 

— 19 
—18 
—14 
—20 

-33 

—22 



2>eg. 
20. 5 
23.2 



—27 
—30 
—40 
— 3G 



22.2 
23.8 
27, 9 



24.3 



19.8 
10.8 
20.6 
15. 5 
27.8 
14.4 
14.0 
16.6 



11 
12. 

15, 
17 
17 
18, 
1(5, 
18.4 
JH.6 
23.0 
2G.2 
16.4 
20.0 
19.4 
15. 0 
19. 5 



18.7 



15.9 
12.0 
10.4 
13. G 
la. 7 
13.2 
12.4 
14.2 



9.7 
9.C 
9.1 



12.7 



10.3 
4,5 
3.9 
2.4 



'3 b 

5 c5 



In. 
2. 52 
2. 40 



2. 24 
2.30 
3- GO 



3.^7 



FEBIlUAXa'. 



1. 28 



1.57 
2.20 
0. 98 

0. 85 

1. 07 

'a82 
"o'sc 

0.45 



1.70 
tl.34 
0. 77 



2. 15 



0. 30 

1. 19 



0. 93 



1. 14 



1.64 
1.90 

1.57 



3. 20 
1.44 



3,31 



Dfite. 



2.05 



2.14 
1. 71 
1. 96 
0. 70 



24 
19 
21 
24 
24 
24 
24 



20 
20 
24 
20 
26 
20 
20 
20 
24 
20 
20 
19 
20 
20 
19 
20 
20 
20 
24 
24 
20 
10 
20 
16,19 
10, 20 



43 
Pi 



Dcg. 
55 
53 
50 
54 
56 
59 
CO 



10,20 
16, 13,20 
19 
20 
20 
18,20 
19 
20 
20 
20 

16 

18 



18" 
18 
18 
14 



5C 
54 
CO 
48 
82 
51 
43 
55 
58 
47 
50 
63 
49 
5G 
62 
56 
55 
63 
56 
68 
61 
57 
58 
52 
56 



Date. 



47 
43 
56 
42 
48 
48 
47 
49 
56 
52 

55 

50 



49 
45 
40 
47 



1 
7 
3 
3 
11 
10 
10 



10 
7 
10 
10 
10 
10 
10 
3 
3 
10 
10 
10 
10 
10 
3 
10 

1 

10 

11 

10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

9, 12 



12 
10 
10 

9 



o 
ft 



ft 

— 4 
—14 

— 6 
1 
1 
7 



— 9 
-12 

— 4 
—27 

10 
—27 
—25 
—12 
—15 
—26 
—32 
—16 
—13 
—14 
—16 

— 8 

— 6 
o 

0 
5 

— 7 
o 

— 6 

—20 

— 6 



26. 5 
27,6 
21.9 
25.0 
26.9 
30.8 
36.2 

28,4 



27.8 
24.3 
29.3 
20. 4 
40.1 
21.3 
19.7 
22.0 
27. 4 
18.3 
19,0 
24.1 
24.4 
25.0 
23.3 
24.9 
26.8 
26.9 
20.1 
35.7 
24.5 
29.5 
29.0 
26.4 
28.5 

26.9 



—17 
—27 
—14 
—19 
—12 
—27 
—23 
—40 
—32 
—30 

—40 

—24 



—31 

—26 
—26 

— ;i5 



10.3 
17.0 
21.3 
16.3 
20. 2 
17.4 
15. 1 
16.9 
18. C 
10.0 

17.4 

11. 1 

17.2 



9.9 
12.8 
12.7 
11. 5 
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AGKICULTURAL REPORT, 
MeUoroJogy 0/ 1868— Gontiuued. 



Sttatioijs m States 
and Xonitorios. 



Minnesota— Con. 



ITewUlm. 
Danville, . 



Ayerages. 



IOWA. 



CUnton 

BaTenport 

Dubuqu© 

MoiiticeUo 

Muflcatine 

Utirlinffton 

iPt. Maoison — 
Guttenberg .... 

Ceres 

Mt Vemon 
Iowa Gity...... 

Mdi&peiidonoe . . 
Sear Indep'ud'iicc 

Waterloo 

Marble Eock . . 

Iowa Falls 

Algoua 

IToar Algona 

3>al£ota 

iroH Dodge — 
Boonesboro' .... 

Bolfe. 

Fontaiielle 

Logan 

WEiteBboro*...- 



Arerages... 

MSBOURI. 

St. LoiDs Umv. 

AUenton 

Canton ... 

Bdlla 

jW^TBcn City. 
Eeaanitage"^ — 
Haxtisouvill© - 
Oregon -.. 



Averages. 



KAJ76AS. 



Atcliison 

Leavenworth. . . 
Olfltha - 
Baxter Springs . 
La^rchce - . - . . - 

Bolton 

State Agr* OoU. 
Cotmcil Grrove. - 



Averages, 



NBBRASKA. 



Dalcota 

Omaha Mission. 
SlUchorn.....,.*. 
De Soto . ......... 



JA>'UAIiy. 



Date. 



5 
5 
5 
5 
5 

2,4 
3 
5 
5 
5 
4 

3,5 
3 
5 

3,5 
3 
1 
3 
3 
3 
4 
3 
4 
4 
1 



t 

il 

a 

•a 



1 

1 



Den. 
34 
3G 



40 
44 
36 
40 
47 
54 
50 
39 
36 
40 
50 
38 
39 
40 
36 
40 
33 
35 
40 
37 
37 
45 
48 
48 
44 



61 
67 
5G 
67 



CO 
60 



60 
65 
57 
64 
64 
58 
61 
60 



50 
40 
45 
43 



Date. 



12. 13 
29 



16 
20 
16 

29 
20 

17, 29 
29 
13 
13 
29 
29 
29 
13 

16,29 
13 
29 
29 
39 
29 
29 
99 
29 
29 
29 
29 



17,29 
29 
29 
29 



21 
29 
29 



17 
17,29 
29 
29 
17 
29 
29 



27,29 
29 
29 
29 



el 

g 
3 



Deg, 
--30 
—21 



- 6 
-12 
-12 
-16 
-12 

- 7 
-10 
-22 
-15 
-15 
-16 
-18 
-22 
-15 
-20 
-16 
-19 
-20 
-20 

15 
-18 
-20 
-IB 
-16 
-20 



5 
- 2 
-10 

0 



- 5 

- 8 
-12 



-11 
—10 
-10 

— 2 

— 7 
— U 
—12 
—10 



—18 
-12 
—15 
-19 



i 



Deg. 
3.8 
5,0 



5.0 



14.8 
13.2 
12. 4 
11.1 
13.6 
17.5 
17.8 
8.8 

ms 

11,5 
13.4 
9.7 
5.9 
11.0 
7.9 
7.7 
5. 9 
5.1 
7.4 
9,7 
8.1 
8.5 
11.7 
14.3 
9.1 



10.8 



26.2 
24.2 
18.1 
26.3 



23. 5 
21.1 
17.4 



22.4 



17.1 

la 3 

16.0 
24.6 
23.7 
16.3 
18.5 
21.0 



19.7 



10.8 
14,8 
11. 7 
11.5 



rEBEUAllY. 



fd o 



In, 
0.8C 



1.49 



0.75 
0. 38 
0.48 

0. 30 
0.30 

6.' si" 

0.63 



0.10 
1.65 
0.80 



1.15 
1. 04 
0.70 
0.99 



0.62 
0.43 
2. 00 
0. 65 
0. 70 
0.80 



1.23 
1.69 

0. 60 

1. 33 



0.63 
0. 54 
1.00 



1.00 



0,79 

0.56 
0.60 
0.46 
0. 50 
0.45 
0.30 
0.90 



0. 57 



0.70 
0.80 

6.'76' 



Date. 



20 

18,20 
20 
20 
20 
20 
18 

16, 20 
18 

18,20 
18 
18 
18 

18,21 



18 
IB 
18 
18 
18 
18,20 
16, 18 
16 
18 



24 
24 

16,20 
23 
23 
22 

16,21 
16 



16,19,23 
16,23 
16 
22 
23 
16 
17 
*22 



16.18 
21 
16 
16 



45 



62 
53 
51 
57 
53 
63 
57 
53 
48 
53 
55 
52 
55 
52 
45 



42 
44 
51 
53 
55 
48 
58 
58 
60 



65 
65 
CO 
69 
65 
69 
66 
66 



66 
68 
60 
78 

72 



75 



56 
62 
60 
57 



Date. 



10 

9 



10 
10 
10 
6,9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



9 
9 
9 
9 

10 

9 

10 
9 
9 



10 
11 

10 
11 
10, 11 
11 
9,10 
9 



10 
10 
10 

11 

9 
9 

9, 10 
9 



3 
I 

I 
I 



—28 
—28 



—25 
-23 
—10 
—32 
— 5 
—11 
-37 
-20 
—20 
—26 
—31 
—36 
—28 
—25 



I>eg. 
13. 9 
13 4 

12.4 



23.5 
22.9 
20.6 
23.0 
21. t 
29.1 
27.6 
17.2 
*.0 
21.2 
25.3 
19.1 
15.1 
17.0 
18.6 



—20 
—20 
—20 
-17 
-18 
—24 
—16 
—17 
—17 



5 

— 5 

— 5 

— 3 
4 

— 7 
0 

—10 



—10 

— 8 

— 4- 
1 

— 3 
—10 

— 6 

— 4 



15.3 
16.7 
18.3 
19,9 
20.7 
16.5 
23.2 
25.4 
22.5 

20,8 



34.9 
33.2 
29.0 
34.7 I 
33.0 
33. 5 
33.2 
30.4 

32,7 



29.6 
30.6 
32.0 



—14 
—14 
—13 
—17 



32.1 



23.2 
25.3 
24.5 
23.3 



METEOROL.OGY OP 18G8. 
Meteorology of 18C8— Coatiniied. 
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Stations in States 
and TcrritorLcs. 



JANUARY. 



Date. 



KEBHASliA— Con. 

Glendale 

Averages 

UTAH. 

Gt. Salt Lake City, 
Wanstip 



Averages 

CALIFOEKIA. 

San ^Francisco.-. 

Monterey 

Antiocli 



Averages. 
OREGON. 



Coirallis . 
Albany^. . 



Averages.. 

MOSTA^A. 



Helena 
Benton . 



Averages 

WASHINGTON. 

Port Townsend . 



1 

24 



a 



Dato. 



Deg, 
52 



50 
46 



59 
64 

58 



40 
44 



30 



43 



16 



18 
IG 



11 

8 
8 



11,29 
11 



Deg, 
—20 



1 

—18 



34 
31 
31 



-23 



IG 



7)eg. 
11.1 



12.0 



24.3 
14.1 



19.2 



40. 7 
47.1 
43.3 



45.7 



22.9 
25.4 



24.1 



2.7 



2.7 



35.3 



In. 
0. 85 



0. 76 



PKIiUlJAUV. 



Dato. 



10 



2. 44 
1. 45 



1. 95 



10. 32 
7. G5 
7. 54 



8. 50 



0. 05 



0. 05 



18 



1. 00 



1. 00 



1.03 



SO 



I 



Deg. 

m 



49 



65 
71 



62 



54 



Date. 



9, 10 
9, 10 



Beg. 



—12 



40 
20 



10 



—23 
—30 



20 



Beg. 

a4.o 



24.1 



24.2 



24. 2 



50.3 
50.9 



50.0 



30. G 



30,6 



28.1 
29.7 



28.9 



40.7 



MATICH. 



MAISTE. 

Stenben 

West Watervillo. 

G-ardiner 

Standiah 

Xorway 

Contisfi 

Consislivillo , 



Averages 

KEW UAMrSIIIKE, 

Portsmontli 

Stotf ord . . , . ... 
Kortk Bamstead . . 

Concord 

Goffsto wn Center . 
Claremont , 



Averages-.. 

VERMONT. 



Limenbnrfr 

l^ortli Craltsbury 



14 
31 
27,31 
27 
31 
31 
31 



14 
16 

15,17 
18 
31 
31 



50 
55 
54 
53 
56 
56 



62 
59 
52 
58 
60 
60 



57 
58 



1,2 
6 
6 
C 
6 
1 

1.3 



I 

1 
1 

6 

1,2,3 
1 



1 

-13 
0 
2 
10 

-10 



29. 2 
31. 6 
33.0 
Ul. 2 
30.9 
31.1 
31.6 



31.2 



34.0 
26.2 
.13.1 
,33.0 
27.9 
32.0 



31.0 



26.3 
31.6 



.3.80 
3. 53 
2. 38 
2.19 



2.07 
2. 18 



2. 69 



0. 95 
2. 07 



2.30 



1.77 



2-60 
% 37 



28 


53 


13 


17 


36.2 


100 


17 


64 


10 


IG 


38.2 


2. 53 


17 


68 


5, 10, 13 


20 


30.8 


2.28 


17 


07 


10 


13 


39.1 


2. 59 


17 


68 


10 


10 


37.8 




17 


65 


5, 13 


10 


38.7 


"'9.' 64 


17 


05 


5 


16 


39.0 


2. 31 










38.4 


2.73 






















10, 29 


62 


10, 13 


9 


34.1 


2. 95 


17 


69 


10 


19 


42.4 




17, 30 


08 


13 


20 


35.6 


2.24 




67 


9, 10 


16 


39.8 


2.94 










38.0 


2.71 










16 


68 


;io 


4 


34.3 


1, 30 


16 


67 


9 


14 


36.9 


2. 17 
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AGRICULTUEAIi REPORT. 
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Stations in States 
and Tciritorieg. 



Yermont— Con. 

Randolph 

Woodstock 

Near St. Albans . . 
Middlobury 

Averages.-... 

MASSACHUSETTS. 



MARCH. 



Date. 



31 
31 
IT 
16, 17 



Kingflton 

Topsfield 

Lawrence ...... 

GeorgetoTTO 

NewCury....... 

Milton 

Brooklino 

CiOmbiiclgo 

Is^onh Bulerica 
"West Newton.. 
New Bedford. .. 
"Worcester 

Hendon 



14,15 
35 

14,15,18 
15 
15 
18 
17 



Lujienbrjirg 

AmliGi'st 

nuclmiond 

Williams Colloge. 



17,27,31 
17 
14 
15 

17 

15, 31 
31 
31 
17 



Averages. 



BHODE ISLAND. 

Newport 



CONNECTICUT. 



PoKtfret .... 
Oroton . . . . . 
Columbia . .. 
Middlotown . 
Colebroolc . . . 
Waterbmy . 



Averages. 



SEW YORK. 



Moriohos 

Sontb Hartford . 
Troy 

Gemmntown ... 

Garrison's 

Throg's Neck . . - 
White Plains . . . 
3>eaf &Dumb Inst 
Columbia College, 

riatBusli 

Ncwburg 

Minfiville 

GouverneuT 

Noiiih Hammond. 

Houeeville ., 

South Trenton. . . 

Cazenovia 

Oneida 

BepauvOIe 



28,31 



31 

31 
31 

15 

31 
31 
17 
31 
17 
31 
31 
31 
17 
17,31 
17 
16 
17 
16 
17 



I 

¥ 

"i 



Date. 



I>eg. 
60 
57 
G3 
56 



CO 
55 
55 
5f) 
57 
CI 
71 



sa 

C2 
5H 
50 

GO 

58 
GO 
(M 
C5 



04 



05 
GO 
63 
G3 
64 



70 

67 
03 

70 

CI 
C2 
60 
57 
59 
58 
65 
61 
64 
70 
5D 
65 
04 
67 
66 



1 
1 



4 
1 
2 

1 
1 
3 



G 
1 
4 
3 

3,4 

4 

1 
1 
3 



4 
1 

3 

3 
3 
3 

3,4 
3 
3 
3 
3 



2 



—16 
—14 
—23 
— 9 



— 4 



— 2 



— 3 
~ 3 

4 

— 5 
—10 



— 7 

— 1 

— 1 



4 
8 
3 

— 5 
—10 
—22 
—15 
—12 
—18 
—10 
—10 
—10 



s 

o 



28.4 



29.6 
30.6 



20.7 



36.2 
32.2 
33.7 
32.0 
33. 3 

:J3.9 
37.7 



34.6 
35.0 
35.2 
33.9 

33.1 

311 
33.8 
37.8 
32.0 



44.4 



35.9 



32.4 
34.5 
30,0 
35.1 
32.6 



34.2 



39.4 

34.8 
35.5 

30. 0 

37.0 
37.1 
35.3 
36.7 
39.3 
36.2 
37.5 
28.4 
31.1 
30.7 
31.1 
30.4 
32.7 



•4-t 

1 



P-1 



In. 
1. 66 



2.27 



4. 15 
3.41 
1. 56 



1. 70 



32.7 



4. 52 

2. 82 



2.30 
3. 25 
3. 63 
1. 20 



2. 85 



4. GO 



2.20 
2. 47 



2. 78 



2.48 



3. 29 

2.45 
2. 06 

4.20 

2.62 



3. CD 
2. 60 
1.35 
2.25 
2.73 
1. 86 
3. 93 
3. 31 
3. 00 



4.80 
4. 47 



APRIE,. 



Date. 



22 
1,30 
15,30 
10 



22 
22 
22 



17 
22, 30 



1 

23 
23 
22 
23 

23 

17 
1 



30 



28 



23 
22 
1 
1 
23 
23 



22 
17 

i,n 

23,30 
- 22 
23 

23, 27 
23 
27 

27, 30 

17, 30 
15 
15i 
15 
1 
30 
15 
15 



P4 

II 

I 

I 



C3 
63 
67 
65 



72 
68 
65 



68 
68 



74 
CO 
76 
05 
07 

69 

69 

G6 



70 



61 



66 
C3 
72 
71 
68 



70 

72 
72 

72 

72 
74 
70 
67 
71 
69 
74 
67 
72 
80 
63 
62 
06 
70 
75 



Date. 



10 
10 
6 
5 



0 
5 

5,10 



5 
13 



9 
13 
6,13 
5,9 
9,13 
f5, 6,9, 
10,11 
5,9 
5,9,10 



5,9, 13 



5, 9, 13 
9 
9 
9 
5 
10 



C 6,9, 
1 13 14 
5,6 
10 

C 5,9, 
} 13, 14 
5,9 
9,13 
9 

6, 9, 13 
5,13 
13 
9 

10, 13 
9 
5 
5 

5,13 
5 
9 



I 



s 



Dog. 
4 
8 
11 
13 



23 
21 
23 



Bug, 
35.1 
36.8 
37.3 
38.3 

36.5 



43.1 
41.3 
41.5 



22 
20 



41.4' 
39.8 



27 
22 
22 
25 
21 

21 

19 
23 



45.2 
42.9 
40.5 
41.8 
41.2 

40.4 

41.0 
42.0 



18 



26 



20 
18 
23 
22 
15 
23 



28 

21 
21 

24 

25 
23 
24 
25 
23 
24 
26 
17 
12 
12 
10 
12 
14 
12 
14 



38.1 
41.5 



41.5 



39,2 
40.6 
42.8 
42.5 
39.0 
42.5 

41.3 



46.0 

42.2 
42.9 

43-2 

45.0 
44.5 
45.8 
43.4 
45,9 
43.3 
46.3 
50.3 
38,3 
40.4 
35.6 
36.5 
38.8 
41.1 

3a 8 . 
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Stntiofie in States 
and Territories. 



^''KW TORK— Con. 



Theresa 

Oswego 

Palermo 

Nicliols 

ii^ewark Yalley. .. 

Geneva 

lioohester 

Little Genesee 

Suspension JJridge 
Buflalo 



Averages. 



MAHCU, 



Date. 



17 
17 
17 
17 

17, 30. 31 
9,15 
17 
30 
17 
29 



I. 



Bate. 



KEW JEIiSEY. 

Paterson 

Newark , 

i^'ew Bruaawick. 

Trenton 

Burlington 

Moorostowii 

Mount Holly — 

Elwood 

Kio Grande 

Seavilie 

Dover. 

Haddonfield 

Kewfield 

Greenwich 

Vineland 



Averages. 



Nyees 

rallaiDcton 

Philadelphia 

Germantown 

Horseham 

Plymontb Meet'g. 

Dyberry 

Lehigh university 

"WbitehaU 

IFactoryville 

Eeading. . . , 

Parkers viUo 

Epliratab 

Silver Spring 

Mount 

Earriahur^ — ... 
Pountain Sale. . . . 

Tio^ra 

Lewisburg 

tckesbnrff 

Morryeville ...... 

Grainpian Hills-, . 

JohnstoT^Ti 

iri:anklin 

(3onnellsville 

Newcastle 

Beaver 

Canonahurg 

Averages 

MAltYLJLNB. 
Woodl^iwn ... 



14,31 
31 
17 
17 
17 
17 
17 
17 



Dag. 
63 
05 
60 
G6 
(50 
64 
72 
C8 
64 
iS'6 



17 
17 
17 
17 
17 



IS 

17 
17 
17 
17 
17 
17 
31 

;)i 

17 

:n 

17 
15. 31 
17 



31 



30 

ni 

15 
15 
31 
8,15 
15 
15 
15 

• 15 

16 



17 



62 
Gl 
77 
68 
80 
79 
80 
75 



GB 
78 
80 
76 
81 



70 

78 
7C 
80 
80 
7B 
09 
60 

m 
m 

63 
75 
68 
70 



62 



74 
64 
71 
71 
C3 
64 
68 
72 
68 

69 

76 



eo 



3 
3 

1, 3, 4 
3/4 



1 
4 
3 
3 
3 
3,4 
5 
3 
1 



JDeq. 
—22' 
0 

— 8 
—11 
—12 

— 4 

— 4 
22 

— 5 
—11 



1 


36.8 


2.41 


4 


30.0 


3. :h 


4 


39.6 




H 


40.2 


5. 31 


5 


41.9 


4. 82 




42.4 


3. 18 



-10 
0 
9 
2 
o 

5 

-22 
"2 
- 2 
-20 
5 
0 
0 
4 



-20 
-11 

- 2 

- 3 
-14 

0 
-25 
^ 7 

- 7 

0 

- 4 



Deg. 

33." 8 
30.5 
35.3 
29.8 
35. 9 
34.8 
33.0 
38.0 
34.7 



34.4 



37.2 
37.3 
36.2 
4L.2 
41.2 
38.1 
40.0 
40.2 



35. 7 
39.3 
40. 9 
38. 0 
38.2 
38.2 
32.0 

35. 9 

36. 5 
34.4 
39.0 
37.1 
40.3 
39.0 



38,6 



32.8 
35. 0 
37.2 
41. 0 
32.7 
38.0 
36.2 
42.8 
40.9 

43.3 

43.0 

37.9 



0 I 39. 4 



In. 

o 23 

3! 80 

a 6[} 



2. 46 
4. 38 
2. 80 



4. 66 



3.U 



2.68 
2.17 
1.60 

2. 99 

3. CO 
2. 68 



3,30 
2, 50 
3.80 



3. 01 



3. 20 
2.37 



2. 47 



.05 
.38 
. 31 
.44 
.03 
3.80 



3.20 
3. 76 

3. 04 
3.00 



APHIL. 



Date. 



15 
15 
15 
27 
27 
15 
15 
28 
27 
15 



23 
23 
23 



15 



15 

o 

I 

. 23 
1 

15 
23, 30 

30 



1 

1, 23 
23 



23 
23 
28 
23 
23 

27, 28 
23 
23 
23 
23 

23, 30 
23 
30 
28 
30 

2:1, 30 



28 
29 
^^ 
28 
15 

2S, 30 

15 



Date. 



73 
75 
73 
73 
69 
73 
75 
74 
68 
79 



72 
73 
72 



75 



71 
71 
84 
73 
69 
7,3 
72 
80 



71 
71 
70 



73 
73 
71 
74 
72 
70 
78 
74 
78 

eo 

75 
73 
80 
78 
73 
75 



74 
68 
75 
79 
77 

75 

73 



73 



9 
13 
13 

5 



5,8,9, 12 
5,9 



13 



6 

13,14 
9 

5, 6, 9 
J 3 
6 
13 
13 



5,13 
6 

12 



13 
13 

5, 6, 13 
14 

5,9 
13 

0,9, J2 
6, 13 
5, 13 
13 
13 
5 
9 
5 
13 



5, 9, 13 
13 
13 
5 
13 

J 5,8. 
\ 12, 13 
13 



13 



12 
17 
15 
13 

8 

18 
21 
9 

22 
19 



21 
23 



27 



19 
28 
28 
25 
22 
22 
25 
24 



39.0 
37.3 
41. 9 

37. d 
40. 3 
41,2 

38. 3 
41.0 
40.9 



41,7 



417 
45.1 
44. C 



46.1 



46.6 
46.9 
45.5 
44.4 
44.4 
46. 3 
47.7 
47.1 



43.8 



18 
25 
30 



26 
23 
10 
25 
20 
18 
25 
28 
24 
26 
13 
25 
24 
12 
22 
17 



10 
15 
15 
20 
11 

30 

20 



41.0 
46. 0 
47.2 



48. 9 
45.7 
38.5 
43. 2 
43.6 
40.2 
47,1 
45. 4 
47.1 
47.0 
47.5 
45,8 
47.6 
41. 1 
43. C 
44.4 



36. 9 
40.2 
40.0 
46.4 
44.5 

46.5 

41. 2 

39.0 



46.8 



p5 
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Stations in States 
and Torritorioa. 



MABYtAKD— Con. 



Annapolis 

St Imgoes 

Emmittsburg 

mSt.Mary^sOol. 



Averages.. 

VIBGINU. 



Surry Court House 
Jotosontown... 

Comorn 

Mount Solon — 

Lynchljurg 

SnowTTille 

WytlieTlllo 



MARCH. 



Date. 



Averages 

WEST vmoiNiA. 



Bomnoy... 

Burning Springs. . 
OabeUCourtHousc 



Averages 

KOBTH CAROLINA. 



Senansvillo . 
Goldsboro'..- 

liftleigli 

Oxford 

Albemarle... 
Bta^tesville .. 
AshevUle... 



Averages 

SOUTH CAROUNA, 



Aikeui 

Gowdysville.. 

Averages.. 

GEORGIA. 



Atlanta . 

IMaeon 

Penfield- 



Averages.. 

ALABAMA.- 



Opolika 

Carlowville 

Moulton.... 

Blah River 

Greene Springs.. 
Hav*ana 



Averages.. 

FLORIDA. 

Jacksonville . 



16 
17 
15 
15 



n 



17 
17 
17 
16 



Beg. 
70 
76 
72 
GG 



Bate. 



8B 



15 
16 
15, 16 



17 
17 
17 
17 
17 
17 
24 



16 



24 
16 
16 



24 
14, 15,24 
16 
15, 16 
16 
24 



16,17 



82 
76 
74 



78 
104 
76 



85 
84 
84 
80 
88 
81 
75 



64 
82 



63 
85 



78 
84 
85 



90 



3 
3,4 
3 



3 

2,3 
3 



3,4 
4 
5 

''t 

4 
3 



4,5 
4,5 



4 

3 

3,4 



3 
3 
3 
4 
3 
3,4 



P4 
0 



Deq. 
6 
12 
2 
2 



16 



15 
12 
19 
12 
10 



6 

10 
6 



20 
23 
18 
22 
16 
15 
17 



32 
22 



34 
30 



32 
34 
30 
30 
34 
34 



Dm. 
43.5 
44.7 
39.5 
39.6 



41.3 



51.7 



In. 
3.41 
3,69 



2.43 



3. 13 



48.7 
48 3 
49.3 
45.5 
46.0 



4 a 2 



44.4 
53. 1 
49.2 



48.9 



50.9 
53.6 
50.0 
49.0 
51. C 
47.7 
4^9 



50.2 



55.8 
52.9 



54.4 



54.5 
60.1 
57.2 



57.3 



60.6 
62.2 
55.6 
63.5 
60.6 
60.0 

ioT 



46 $6.7 



0.24 



13. 25 
2.30 



5.26 



2. 70 



2.70 



2.36 

3. 35 

4. GO 
4.20 
4. 70 
3. 25 



3. 74 



3. 51 



3. 51 



2.71 
4.35 
3.40 



3.49 



3.50 
5. 54 
2.20 
3.51 
3.52 

3 65 



,1.35 



AFRIL. 



Date. 



30 
30 
30 
30 
30 
30 
2 



30 
30 
30 
30 
30 
30 
30 



30 
30 



30 
13 



28 
H 30 
30 



13 

13 



71 
72 
82 
77 



87 
70 
82 
82 
74 
81 
83 



82 



(14 



84 
87 
87 
89 
91 
82 
78 



87 
83 



85 
85 
66 



87 
S6 
80 



S5 
84 



20 02 



Date. 



6 
5,9 
5,13 
13 



27 
31 
24 
22 



5 
6 

'•I 

G 
6 
6 



14 

6 

13, 14 
G 

4,8 
6,14 
6 



14 

13 



8 
8 

8,14 



32 
30 
32 
28 
31 
22 
28 



24 
'28* 



I 



Deg. 
50.0 
50.0 
46.7 
46.4 

48.0 



57-5 
52.2 
55.2 
53.8 
51.3 
48.1 
49.8 



50.1 



37 
38 
36 
33 
32 
30 
31 



35 



29 
42 
38 



39 
42 
41 



46,7 
48.4 



59.4 
59.6 
53.5 
53.7 
58.8 
51.7 
53.2 

55.7 



57.0 
58.5 

57.8 



58.2 
02.8 
0.0 

GoTs" 



63.4 
66.3 
58.6 



36 
37 



50 



65.9 
64.8 

63.8 



72.0 
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gtatioBB in States 
and Territories. 



Plobida— Con. 



Port Orange. 
Lake City... 

Averages, 

TEXAS. 



MARCH. 



Date. 



14 
16,17 



Grilmer — 
Houaton. , 
Coloiabia. 
Waco . — 
Austin 



I 

il 



84 



14 
10 
15 
22 
14, 18 



ATerages. 



LOUISIANA. 



Few Orleans. 
Benton, 



Averages- 



MISSIBSim. 



G^resn^ 

Broolshaven . 

Kat-cliez 

Marion 



ATerages.., 

ABIUU^BAS. 

Helena 



Elizal>etliton . - 
Tuacnlnm College 
Lookont Mountain 

Austin 

CiarkaviUe...- 
KenipMs 



Averages - 



KENTUCKY. 



Pine Grove- 
LexiniGcton.. 
Danville — 
LouisYille . . 



16 
34 



16 
24 
16 
34 



24 



10 



25 
16 
15,16 
24 



Date. 



23 
4 



84 
80 
88 
83 
83 



83 
82 



80 

82 
80 
83 



86 



79 



3,4 
3 
3 

3 



80 
82 
78 
82 



15,16,25 
25 
25 
23 



Averages — 

omo. 

ITew Lisbon..-. 

Steabenville 

Miliiersville 

Cleveland.. 

Wooster - - 

Gallipolis 

Kelley's Island . 

SanduBky 

Nonvalk 

Carson - — 



76 
76 
82 
78 



17,24, 


1 65 


25, 31 


15 


67 


23 


76 


17 


67 


15 


74 


15 


76 


23 


62 


15 


65 


15 


72 


23 


70 



n'i 



Dsn. 
44 

39 



a 



eA 
O 



34 
39 
37 
28 



32 



16 



21 
22 
21 
27 



10 
11 
18 
17 



Deg, 
04. 6 
62.8 



64.7 



G1.3 
G7.8 
67.1 
63. 7 
64.7 



64,9 



In. 



2. 88 



2. 12 



1.76 
10.60 
4.55 



5. 64 



61.6 



61.6 



59.0 
62.0 
63.2 
61,0 



61.3 



59.2 



8. 42 
8. 70 



6. 56 



50.1 



55.1 
57.5 
55.0 
57.4 



55.0 



49.9 
53.7 



52. 6 



52.1 



-12 
0 

—10 

— 5 
—20 

3 

— 5 

— 5 

— 6 

— 8 



40.4 
44.0 

sas 

37.2 
42.0 
48.5 
36.2 
38.2 
39.4 
41.1 



5. 21 
5.52 
4.17 



AXMIIL. 



Date. 



12 
26 



20 
30 
23 
30 
15 



15 

13, 24, 29 



ft 

a 

^ o 
BR 



Date. 



86 
85 



85 
81 
91 
88 
89 



14 
12, 30 
13, 14 
28.20 



4.97 



13,30 



30 
24,29 

30 

30 
29,30 

30 



3. 47 
3. 80 



6.83 



4.72 



3. 12 



3. 97 
4.20 



3, 69 
3. 91 
5, 96 
3.57 
3.93 



B2 
84 



84 

85 
81 
88 



89 



29, 30 
29, 30 
29 
30 



27, 29 

28 
29, 30 
29 
28 
30 
29 
29 
29 
28 



78 


5 


22 


76 


5 


29 


84 


5 


28 


70 


5 


23 



68 

76 
75 
77 
77 
78 
66 
74 
76 
78 



ft 



Deg. 
48 
43 



3 
3 
4 
1 

26 



4,8 
8 



81 


6 


79 


5 


82 


''I 


84 




80 


5 


88 


8 



6, 13 

5 
6 
12 
6 

5, 9, 13 
5 
5 
5 



47 
62 
50 
34 
50 



3 

1-1 

ft 
S 



35 



71.3 

68.5 



46 
47 



33 
45 
42 
32 



39 



30 
32 
35 
26 
31 
38 



70.6 



20 

23 
20 
20 
23 
28 
22 
18 
16 
12 



06. 3 
71.9 
71.4 
67.8 
68.2 



09.1 



s 

P d 

EG 



In. 



1. 88 



2. 36 



65.6 
65.4 



65.5 



62.6 
60.6 
69.9 
67.3 



66.6 



62.0 



53.2 
50.2 
60.4 
58.4 
55.4 
60.1 



57.3 



53.8 
51.9 
5G. 6 
63.1 

53.9 



43.8 

48.0 
45.5 
42.5 
47.4 
51.1 
42.2 
43.8 
43.7 
46.6 
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jiAiicn. 



Stations in States 
and Territories 



Ohio— Coa. 

J^^ortli ITjiirfield,. 

Westijrville 

Mariou 

HiMsboro' 



Date. 



Toledo 

Bowling Oreen 

Kenton 

XTrbanaUnivorsity 

Betlael 

CinQinoEti (H).. 
Do. (P).. 

College am 



Averages. 



MICHIGAN. 



ifpnroe City 

Alpona 

State Ag. Collogo 

Litcbflold, !. 

Grand Bapids 

Northport 

Holland.-, 

Otaego..., 



Copper Falls, 
Ontoxiagon... 



Averages . 



EiolmnoTQd 

AuroTa 

Tevay 

Mtiuoie.... 

Spicclaud 

Colninbia City... 

Carthage 

ludianapolie ..... 
State University. 

Beiiaeelaer, 

2^eroni 

Sew Harmony,- 



Averages... 

ILUNOIB. 



Chicago 

l^ear Chicago. 
lUdge Farm... 

Jiarengo 

Golconaa — 

Aurora 

Sandwich .... 

Belvidore 

Ottawa 

Wapello 

"Winnebago. - - 
Bocbelle.-,-.. 
Wyaaet.,.-- 

Tiskilwa 

l^IagBolia 

Elmira 

Peona.. ...... 



15 
15 
523 
15 

^15,23, 
^ 30,31 
■ 23 
IC 
15,23 
13 
15 
15 
15 



30, 31 
30 

30, 31 
23 
31 
31 
IG 

; 14,15, 

' 16, 29 
■ 29 
29,30, 31 



23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 



10 
23 



23 
16 
23 
23 



23 
23 
23 
16 
23 
23 
23 
16 
23 



8 ^ 



72 
74 
03 
71 

77 
60 
72 
73 
74 
75 
73 



71 
45 
64 
69 
08 
01 
68 

ca 

53 
50 



70 
76 
82 
76 
74 
78 
72 
76 
72 
77 
73 
78 



72 
84 



75 
84 
71 
74 



78 
80 
73 
74 
74 
77 
82 
76 
75 



4 
3 
3 
4 
4 

^1 

4 
3 

3,4 
3 
38 



—13 
— 3 
—11 

3 



—24 
4 
0 
4 
8 
14 
6 



— 8 

0 

— 7 
—10 

— 6 
—11 

— 8 

— 2 

— 5 
-10 



2 
8 
10 
4 
5 
- 2 
0 
7 
14 
8 
7 

15 



— 4 



- 8 
12 

-10 

- 8 



1 

-13 

- 9 
-12 

- 6 
0 

- 5 
6 
9 



l>eg, 
30.6 
41.3 
39.0 
44.5 

38.3 

r39. 9 

39.8 
42.6 
46.0 
47.0 
50.7 
45.8 



41.8 



37.0 
30.0 
37.8 
37.0 
38.1 
31.2 
38.4 

40.0 

26.6 
27,2 



34.3 



42,3 
48,2 
50.3 
43.5 
43.7 
39.7 
44.5 
44.6 
46.9 
42.9 
47.8 
52.0 



45.7 



43.8 
41.7 



38.1 
53.1 
38.0 
39.6 



42.6 
45.5 
38.3 
38.5 
42.3 
42,8 
43.2 
44,7 
45.7 



cS M 



Jn. 
4.77 
7. 93 

7. 42 
6. 59 

8. 75 

14.00 
12.72 
7.51 
5. 75 

4. 87 

5. 41 
10. 48 



6.43 



3.35 

3. 10 
4. 65 
5. 02 



4. 50 



2. 05 



AI'RIL. 



3. 93 



7. 70 
6. 99 
5.40 
10. 00 
7. 10 

a 00 

7. 75 
7. 09 
7. 58 
11.25 

a 55 

6. 40 



7.82 



.25 



5. 40 
4. 10 
6.88 
4. 86 



4. 48 
4. 88 
4.78 



4.75 



6.50 
5.73 
5. 38 



Date. 



28 
29 
23, 29 
29 

20 

27 
30 

3a 

29, 30 
29 
30 
30 



27 
28 
2B 
27 
28 
27 
28 

25.26 

20 
20 



29 
29 
27, 29 
22,27 
22 
28 
22 



30 
22 
30 
30 



21 
26 
23 
27 
24 
27 
22 
27 
22,27 



27 

27 



22 
27 
22 



as 



r 



Date. 



P* 

6 



2>cg. 
73 
76 
72 
74 



75 
70 
76 
75 
74 
85 
75 



75 
48 
72 
72 
76 
70 
70 

72 

51 
62 



71 
80 
85 
74 
72 
74 
72 



71 
72 
72 
77 



73 
70 
74 
69 
87 
07 
72 
70 
79 



71 
72 



74 
82 
78 
79 



6, 7, 9, 13 
5 
5 
5 

9,13 
6 



4, 8,10 
5 
5 
4 

5 

5,8 
6 

4 
9 



5 
5 
5 
4,5 
4,5 
5 
5 



5 
4.5 
4 
5 

4,5 
5 
4 
4 
4 



5 

5,10 
5 



22 
19 
23 

13 

3 
30 
22 
24 
25 
33 
26 



23 
15 
17 
32 
17 
16 
21 

16 

5 
4 



23 
22 
23 
25 
25 
22 
25 



25 
22 
25 
32 



19 
14 

28 
9 
2G 
.14 
18 
15 
24 



17 
13 



22 
26 
23 
22 



4^ 



Deg. 
44.6 
47.6 
44.3 
47.4 

42.5 

44. 5 
43.8 
46.7 
47.3 
49.1 
53.7 
48.5 

46, 1 



44.3 
33.7 
42.7 
40.5 
41.8 
37. 5 
41.7 

45.7 

14.3 
33.2 



In. 
1.84 
3. 57 
3. S5 
4. 12 

3.38 

5. 55 
2. 44 
3. 35 
3, 50 
2.72 
3. 30 
4. 44 

Tie 



2.87 
1. 32 
l.a3 
3. 38 



2.58 
3. 90 



37.5 



45.8 
50.9 
53.1 
46.9 
47.1 
45.1 
46.9 



2.65 



4.62 
3.69 
3.05 
^.25 
5.70 
6.24 
4. 04 



48.8 
44.2 
49. 6 
53.6 

48.4 



45.9 
43.8' 
42.5 
41.4 
58.0 
42.2 
43.2 
40.9 
45.7 



5.17 
6. 90 
2.00 
5.52 

4.91 



3.00 

I'so 

6. 06 
4.20 
4. 50 
2; 45 

2." 50 



41.1 
42.1 



4. 43 



45.0 
47.3 
46.5 
47.6 



4.50 
3.15 
3. 18 
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Stations in States 
aiul Territories. 



MAUCIL 



Date. 



iLtiNOi:*— Con, 

Springfield 

Dubois 

Waterloo 

Galeaburg 

Mancliester — 
Mt. SterliDj^ — 

Audalusia 

Augusta 

Averages 

WISCONSIN'. 

iranitpTVOC .. — 

Plvmouth 

Wiiwaukeo.-,, 

AppletGB 

Geneva 

Waupacca 

EiBfbarrasa.. 

Roclvy Rm . . - - 
EdgertoB 

Baraboo 

Ke-^v Lisbon - . . 
Uayteld 



Averages . 



MIKSESOTA. 

Bearer Bay 

St. Paul 

Minneapolis 

iSibley 

Danvillo 

K OTV TJlni 



10 
l-> 

23 
K) 
15 

23 



;n 
:ji 
;u 
:ji 

23 
31 

31 
31 



Averages. . , 

IOWA, 

Clintoa 

Ba^cpport.-- . 

Biibntxue 

iVIonticello . - - 

Burlington .. . 

li'ort Madison — 

Guttenberg 

Ceres-... 

Ht. Yemon 

iowa City 

lutlepondence 

Near Indopoud'co 

Waterloo 

Marble Bock . . . . . 

lom rails 

Algona .-- 

Is'ear Algona 

Dakota 

Fort Dodge 

Boonesboro' 

Kdfo 

Foiit enolle. - - - 

Loijan 

Wliitesboro' 



75 

80 
75 



70 

m 

70 

74 
71 

m 



CG 

73 
70 



Go 
70 
07 
07 
01) 
71 



23, m 

10 
10 
23 
31 
10 

IC, 31 
33 

10,23 
31 

IG, 23 
23 

2:* 

23, 31 
23 
31 
31 
23 

23, 3J 
23 
30 
23 

;22,23,24 



Bate. 



Ayerages.. 



71 
71 
77 
79 
70 
74 
78 
75 
75 
74 
76 
77 
70 
74 
OB 
68 
73 
74 
60 
70 
H2 
84 
81 



Den- 
4 
8 
Id 
4 
11 
12 
2 

10 



^. 3 

— H 
0 

— 5 
3 

-^17 
—13 



-22 
-20 



-20 
-12 

-i:> 

- 0 



Dcrj. 
44.' 0 
43. ri 
51. 3 
43.2 
47. C 
4H.9 
41.1 
47. C 



44.7 



a 43' 

'5' 40 
5. 81 

5^03 



Ai'aiL. 



Date. 



35. 0 
33. 0 
30.2 
33. 3 
35. 3 
'35.0 
32. a 

38' 5 

40.0 

30. 7 
2d. 2 



34.9 



- 4 
3 

- 1 

0 

J4 
7 

- H 
5 
5 
3 
1 

- « 



4 

2 
3 
5 
0 
4 
!) 
13 
0 



20. .'S 
32. 0 

o'^ 2 

;u . 7 

'Mi. 5 
34. 5 



3. B7 
3. 20 

4. 5i) 
1.35 



3. CI 

7*75 
11.25 



30 
30 
29 

it"! 



27 

2sr 

21 
27 
li7 
27 
27 
27 
21, 27 
[ 25,20, 
t27,2d 
2ri 



5. 09 



32. 3 



4 Li) 
41.0 
39. 5 
41.0 
47. C 
45. 4 
30. 1 
4L7 
41.2 
42.7 
31?. 0 

39. 0 
37. n 
;i5-3 
35. 5 
3(5. 4 



1.51 
1.22 

0. 00 

1. 02 



1. 03 



a 50 

11.84 
3, 63 
4. 02 

h'.iH 



78 
77 
B2 
75 
7H 
78 
72 



Date. 



42 
71 
70 
01 
70 
72 
72 
73 
75 

70 



22, 20, :)0 
00 



0. 31 
3. 00 
2. 15 



3. ti2 



38. 7 
38. 0 
37.2 
41. 0 
43.0 
40.1 



39. i) 



3.1G 
4. 40 
3.00 
3. 70 
% 40 



4. 73 



27 
21 
22 



27 
27, 30 

""'30 
27 
27 



30 
IL 
30 
22 
11 
11 



70 
71 
-lO 
73 
72 
75 
74 
70 
70 
78 
75 
77 



70 
00 
70 



4, S 
H 
5 
H 
5 
H 



20 
2L 
2fi 
25 
20 
20 
22 
23 



13 
10 
13 

0 

,10 
12 
J7 
9 

•12 
12 



45. 0 
47. 0 

40.0 
44.0 
4?^. 2 
40. 3 
40.0 
4d.ri 



45. 7 



'w O 

ci GO 



In, 

'b.2'') 

"5,54 
5. 00 



5. 37 



4. 35 



71 

eo 

70 
78 
70 
78 



10 
H 
B 
5, 8 



4,5 

d 

5,H 



5,8 



3 
9 
H 
10 
10 
12 



24 
24 

IH 

25 
IB 
10 
f8 
20 
IS 
17 
10 
15 

"26 

1;] 
10 



30. 3 
:.IB, 4 
30. !l 
30.1 
41.0 
40.7 
37.4 
41.0 
42. 2 

43.0 

41.1 



1. 02 
3. 20 
2. 1)7 



3. 00 

:i.50 

4. 05 



40. 3 



2. 77 



30. B 
39.1 
;JB. 0 
37. 3 
3ii. 2 
40. 5 



2- 05 
0.76 
2.03 

0. m 



37. 0 1. 57 



43. 0 
43. 7 
4^2. 0 
44. 5 

40. 9 
45. 5 
40. 3 
42. 5 
42. 0 
44. 5 
42. 4 
41-2 
4(K H 

'41'i)' 
40. 
40.8 



0. 75 
10. 17 
1. 09 
2. 78 

"7'57 



4.70 
2,10 
2.00 



3. 07 



41.0 



1. 80 



44. 9 
43.1 
43.4 
42. 7 



3,58 
0.13 
2.00 



3. 55 



40 
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Stations in States 
and Territories. 



hU&SOVVd, 

St. Loiiig Univer^y 

Allenton 

Hematite 

Canton 

Canton Uiiiversity 

Eolla 

Jeflferson City 

Hermitage 

Earrisonville 

Oregon 



Averages... 

« XA27SA5. 



Atohison .... . . 

Leavenwortli,... 

Olatlia,., 

Barter Springs 
Lawronco 

Holton 

State Agr. Collagi^ 
Council Urovo 



Averagc'fiJ . 



KEBllAISKA. 



Dalvohl 

Omaha Mission 

Elkborn 

1)6 Soto 

BDllovue 

Glecdalo 



Averagoa . 

UTAH. 

Wansliip — 



CALIFOUNU. 

San FranciBCO . . 

Antinch 

Murphy's — 



Averages 

OHBGON. 

Corvallis , 

WASHISGTOX. 

Port Tomiscnd , 



JIAItCII. 



Date. 



2:j 

23 
23 
23 
23 
23 
23 
23 

23, 30 

23, 24 



23 
23 
23 
2'.J 
23 
23 
28 
23 



22 23 
" '22 
24 
20 
21 
2i 



19 
20,30,31 
29 



31 



o 

i . 

SB 

r 



m 
m 

84 
82 
60 
87 
80 
84 

88 

87 



92 
05 
91 
84 
93 
91 
87 



BO 
80 
Ho 

90 
92 



50 



63 
68 
70 



70 



Date. 



2.3 



11 



i), 13,23 
13 

G, 9, 13 



24 



Q 

35 



IG 
14 
18 
12 
15 
19 
18 
21 

20 

17 



IB 
15 
17 
24 
22 
15 
1^) 
23 



15 
12 

n 

JO 

4 



45 

39 

30 



28 



a 

a 



Deg. 
52.3 
50.2 
51. G 
4G.9 
48.3 
51-2 
49.0 
50.9 

50.8 

48.5 



50.0 



48.7 
49.0 
4H.7 

50. 9 
4B. 3 
49. 4 
.")2. 3 



49.9 



40.4 

42. U 
42.7 
41.7 
45.3 

43. 9 



42.7 



35.1 



51.5 
52.3 
49.0 



50,9 



11 



771. 

0.54 
6.87 
«. 40 
4. 07 

'a59" 



2. 93 
2.22 
3. 60 



5. 40 



5.80 
5. IG 
7.70 

3.12 
3. 4U 

4. 45 



4. 38 



1.32 

2.'74 
1.00 
2. 75- 



2. 18 



2. 00 



7. 54 
3.48 
9.87 



0, 96 



APIUL. 



Date. 



22 
30 
2i) 
22 
22 
29 
30 
30 
: 11,22, 
23, 30 



21, 22 
11, 21 
30 
30 
31. 
21,23 
It 



30 
30 
30 

n 

21,30 
22 



24 
24 
25 









MAY. 








MAINE. 














Steiiben 


31 


66 


1 


32 


48.8 


10. 05 


"West WaterviUe. - 


31 


76 




34 


51.9 


8.97 




31 


69 


1.8 


36 


51.9 


9.58 



Deg. 
77 
85 
HO 
80 
80 
82 
79 
79 

83 



82 
83 
83 

H3 
83 
83 
82 



79 
73 
78 
76 
HO 



72 
74 

80 



65 



Date. 



3 
3 
3 
3 

3 

3,8 



15 
18 

13 



11 



"'To- 

28 
28 
24 
25 
25 
29 
30 

26 



23 
22 
29 
32 
25 
26 
27 
26 



21 
23 
20 
22 
24 
22 



48 
47 
34 



40 



I 



51.5 
51.4 
52.8 
46.5 
49.4 
51.0 
50.0 
51.8 

4T.7 

47.7 



50.0 



48,7 
47.7 
48.9 
56.4 
49.7 
48.2 
46. 6 
50,6 



49.6 



44.3 

45.9 
44.3 
44.5 
47.3 
45.5 



45, a 



52.7 
67.9 
54,8 



58.5 



52.3 



JUNE. 



27 
20 

20,27 



82 


9 


47 


58.7 


2.00 


96 


12 


50 


64.6 


2.64 


81 


4 


45 


63.0 


3.20 
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5IAY. 



StatioJtfi in States 
aud TciTitorit'S. 



Maixi-— Con. 

Stiindisb. 

Norway 

Cornisli 

CormsliviUo 



Averages 

KEW HAIrlPSERlE. 



Porteiaouth 

Stotf ord 

Concord 

G-olfstoxm Conter. 
ClareiQont 



Averages,- 



LuiienTjTM'jj 

KoTt h Graf r sljnry . 

Rantlolph - . 

WcocUtock 

Kefir St. Alljfius . . 
WeistOtiarioue... 
"Hiddlcbury 



Diile. 



ai 

•28 
28 



31 
29, 31 
28 



5i8 



I 



Kmf;ston 

Toji^liola 

LRT\'T(!aCP 

George to"STn 

Ivewbiiry 

Milton.. 

CambruV-te - 

iXortb BiUoTica. . . 

"West- Kenton 

Bedfoitl 

\Vorcf?^tor 

7vf,cii(ion 

LuncBbiij';: 

berM 

ItiOiiinoiKi 



Ave:- 



RHODE ISU^D. 

I-Tcwport 

co^>'ectici;t. 



Pomfret 

Columbia 

Middletown . 
Colebrook. . . 
Waterbury. . 

Averages. 



KBW YOEIC. 



Moriches 

Soutli Hartlord. . 



2$, 31 



p 

8 



75 

74 
76 



88 
78 
74 
77 



31 
:ji » 
;u 

10,-28,31 
31 
31 

26 
17. 3 i 

27 
It) 



27/31 



*27 
27 
27 
' 27 
27 



17 



16 
70 
7(i 

7B 
82 

7t; 



71 
88 
77 
78 
72 



7G 

81' 



Date. 



8 
8 



8 
4,B 



33 
32 
33 
33 



3G 
40 



1 

1 

1.- 



33 
34 

3U 

31 
31 



34 



36 
32 
34 



37 
38 
34 
32 
'M 
?A) 
33 
34 



33 
3G 
35 
36 
36 



42 
35 



51. 5 
51. 7 
51.3 
51.1 



5L2 



54.1 

55.2 
55. 3 



54.3 



In. 
10.10 



10. IS 
8. 32 



9, 54 



3. 84 

io'33' 
4. 00 



0;:. 8 
5i. 5 
bl'h * 
52^4 
54. 8 
5(>, J) 
54. U 



53, 3 



50, tj 
5i.4 

r>i;. 7 

52. 2 
54. 3 
54. n 
52.8 
54, 0 
50. 2 
53.0 
5.'x 1 
5il. 5 
54. 4 



50.0 

53. 0 
55.3 

54. 2 
54.8 



53.8 



55.4 

□8.1 



4. 50 
4.52 

5. 33 



fi. no 
4. 5-1 



0. 2.") 

3. 72 



y. 20 
B.':ii" 



ii.ti'j 

9. 41 

6. h4 
G. 7lj 

ii.05 

7, 8C 
C. 04 

0. (;3 



Date. 



20 
20 
20 
20 



15,20.27 
'i8 
20 
ID, 20 
20 



JH 
\H 
1;^. 

n,2u 



20 
20 
20 



8. 14 



a 88 



.71 



7.C3 
9."35" 



8.23 



8.91 
6.20 



20 
20 
}0 
t30 

27 
20 
'lO 
20 
20 
IT' 
19, i:0 



13 



8 
20 
20 
10,20 
20 



20 
18 



Date. 



<j2 
00 
80 
89 



3,4 
3 
3,4 
3,4 



I 

3 



40 
^,0 



:>0 
i)5 

iI3 
!)3 
00 



1 j 



10 



50 
42 
10 
40 
'15 



G5. 4 
04. 4 
iyl 3 
65.3 

GO. 8 



m. 0 

03. 3 
(57. 2 
2 

00.5 
fi5. '1 



05 
Mi 
<)0 

82 



3 

10 
%) 



30 
•12 
45 
47 

4S 
47 



04 
81> 
80 



3,4 
!1 



40 
4G 
47 



t)3, 6 
153. 3 
65.8 
03. 1 
G5. 0 
70.0 
0"4. 8 

G5. 2 



t;4. 7 
() I, <) 
U'l 7 



2. 87 

ail 

3.58 
2. 03 



2.30 

':V5Q 

3. GO 
3. 13 



1. 40 
2. 75 

a. 01 



3. 31 
3. 40 

3, 39 



Si. 00 
.1. 00 
2. 67 



02 
03- 

P8 

f7 
87 
'.)) 

b'J 

8ri 



3 
4 

3 
4 
2.^ 
11 
li 
U. 
II 
10 

:i 



46 

45 
40 
4ti 



4'.} 
'10 
40 
5L 

\-z 

47 



88 
I'O 
SI 
89 
84 



4. 12 



11 
5 
4 
11 
11 



50 



4G 
50 
50 
4ij 
48 



89 



55 
52 



G5.2 
06. 1 
(i7.5 
57.3 
08. 2 
02. 0 
(w. 3 
04, 2 
(ia 7 
0(.i. 2 
(11-!. 
60. 0 

00. 1 



tlO. 5 



02. 0 
66. 0 
05. 7 
04. 7 
(i.-. 1 

65.1 



68.7 
69.9 



2. 03 

e. 31 

3. 08 
2. 30 

4. 05 

2. 44 
7. IM 
1.82 

3. 27 



3. 48 

3. 10 
'4' 82 
5'il 
J. 37 



2. 74 
2,90 



628 



AGRICULTURAL REPORT, 
Mcicorologij of 166f>— Coutimiod. 



Stations in States 
auct Turritorios. 



Datt^ 



Troy 

Gamson's 

l1irog'8 Neck — 

White PlaiJJs 

Deaf Dumb Inst. 
Columbia Collcgo . 

Jblut Bush 

^Tewburg 

Minaville 

Gouvernoiu' 

Korth Haiamoml. 

Houseville 

South Trenton.... 

Oazenovia 

Oneida 

DepauviUo 

Oswego 

Palermo 

Nichols — . . — 
Newark Valley.. . 

Geneva 

Kochoator 

LUtlc G-^^aoH«e — 
Susptinsiou Bridge. 
Buffalo 



Averages... 



Patorfion 

Newark 

New Brunswick „ 

Trenton 

Moorestown 

Elwood 

Rio Grande 

Dover 

Eaddonfield 

Nowfleld 

Greenwich 

Vinoland 



Averages. 



I'EXSSVLVANIA, 

Nycos 

pillsington 

Philadelphia - ... 
Gerinantown. ... 

Horaham 

Plymouth Meet'g 

Dyberry 

LcLi^rli Univer'y 

Whitehall 

Factory villo 

Reading 

Parkesville. 

West Chester . . . 

Ephrnta 

Mount Joy 

Han'labnrn; 

Fountain jDale. . . 

Tioga 

Lewisburg 

Ickcflburg 

Grampian Hill3. . 
Johnatown 



27 

11. :m 

'27 
27 
Ul 
5i5 
■27 

27, 30 
27 
27 
27 
29 
27 
27 
27 

27, 20 
27 
27 
27 
27 
27 
2'5 
27 
20 



2t) 

;u 

27 

:u 

27 
30 
2G 
27 

27, 3i) 
30 
30 
30 



S 



7() 
7j 
74 
72 

m 

GO 
72 

80 
74 
^3 
ri3 
7d 
80 
71) 
82 
t2 
77 

B2 

81 

HO 
HO 
dl 



30 
27 



7G 
71 
71. 
74 
7G 
80 
7<5 
Td 
75 

77 
90 



MAY. 



] 

8 

H 

8 
8 

1 
: 
J 
1 
1 

i:i 
1 
1 

1,10 

a 
1 

1,7,18 
11 
1 



b 

8 

rf 
2 
4 
4 

« 
8 

7.S 
3,7,B 
8 



HI) 
27, :)o 
27 
27 
27 
27 
25 

no 



30 
30 
27 
■ 27 
20, 30 
27 
30 
26 

2a 



70 
77 



73 
74 
78 
74 
82 
bO 
81 
73 



IS 
7G 
77 
78 

77 
80 
77 
70 



8 
8 



B 
B 
12 

b 
12 

a 

8 
1,0 



4 
♦) 

y 
8 
u 

8 
4 

8,0 
0 



38 
41 
42 
38 
41 
41 
40 
42 
34 
32 
32 
30 
30 
32 
35 
32 
30 
34 
37 
34 
35 
40 
25 
38 
37 



42 
38 
41 
46 
41 
32 
40 
40 
42 
43 
45 
44 



35 
43 
42 



41 

43 
34 
41 
36 
37 
43 
45 



45 
42 
45 
44 
30 
40 
42 
30 
.28 



JDeg. 
57. G 
57.0 
55.0 
55. 5 
54.7 
54.9 
54,2 
57. C 
54.3 
55.3 
57.0 
54.1 
50.2 
53.8 
57.0 
54. B 
51.2 
54.0 
55. 3 
52.0 
53. 8 
54.8 
53. 1 
55.7 
54.1 



In. 
(5. 33 
8. 08 



7. 10 
5. 84 
5. OS 

0. 82 
7. 40 

4. 23 
5. 37 

1. C1 
7. 74 

ib'bi' 

5. 46 
3.35 

2. GO 



3. 74 
(i. 30 
3.05 



4.35 



54. 9 5. 73 



57. 1 
55.3 
55. 3 
60.7 
5G.4 
56.9 
56.3 
55.1 
56.4 
57.4 
58.4 
59.2 



57.0 



53.2 
57.3 
58.3 



57.9 
57.0 
52.4 
55 9 
57.0 
54.5 
59.0 
57.1 



63.4 
59.0 
5D.2 
59.9 
51.1 
56.3 
56.3 
53.5 
53.5 



9. 30 
C.92 
7. 70 
0.98 
5. 87 



8.54 
7.45 



5.3i 
C. 69 



7.21 



8.90 
G.40 
6.89 



7, 81 



5.85 
'4' 82 
3.'67 



4.40 
7.83 
5. 76 
4. 10 
5. S4 
5.91 
12. 18 



JUNE. 








a 




g 




a 








&4 




P 




B 








44 0 


Date. 




Date. 














'p. 

















Jjcg. 




JJCfJ. 


1 n k">A 


CO 




2U 


02 


i 1 




~u 




.J 


Jo 




UK 


'I, -0 


01 




0/ 




^1) 




yu 




Oli 


lb, 4 4 


l>j 


A 
$ 


40 






11 12 


ot 


t Q 






JU 


t H 


89 


Of v 


* A>i 

* 4o 


i i* 
1(] 


90 


1 


i)U 




Oil 


0 




14 


92 


■1 
J. 


4U 


la 


87 


0 


46 


15, 18 


90 


w5 


. 46 


14 


86 


2,7 


46 


15,30 


82 


7 . 


44 


15 


93 


0 


41 , 


18 


9G 




44 


■10 1 

18, ly 


90 


1 


A t 
44 


"1 Q 


87 


'I T 

' Z 


ATI 


T n 
iJ 


84 




4w 
^0 




92 


10 


*3W 


10 


Ml) 


10 


JO 


10 


i\l 

i)L 


JJ 




' 20 


92 


11 


52 


20 


8G 


3 


50 


20 


91 


4, 5 


53 


20 


89 


5 


57 


20 


90 


4,5 


52 


20 


94 


3 


49 


27 


93 


3 


56 


20 


88 


4,11 


59 


20 


90 


12 


53 


20 


96 


4 


55 


20 


88 


3 


50 


20 


100 


11, 12 


56 


















18 


93 


T A 
lU 


An 


20 


OA 


A 


00 


20 


88 


5, 11 


tin 


20 


95 


ii 


KA 
00 


20 




4 


OS 


20 


88 


4, J- 


Oi 


19,20 


Of! 


2, J, 1 J 




20 


OQ 
00 


'J 


ciA 


18, 2u 


Oi 


*i 
0 






A1 

yi 


ti 




20 


92 


3 


51 


20 


92 


11 


52 


20 


92 


3 


54 


19 


94 


' 3 


50 


20 


. 92 


3, 4, 5, 11 


57 


19,20 


01 


3,4.5 
3 


58 


19 


9r2 


55 


18 


101 


, 10 


44 


19 


91 


3,9 


52 


18 


% 93 


2.3 


52 


14,18 


88 


3 


44 


15 


8C 


10 


42 



68.8 
67. 3 
67.7 
()G. 2 

66. G 
67.3 
66.3 
69.5 

67. 6 
66.7 
70.2 
65.4 
65.8 
64.7 
65.^0 
63.6 
61.2 
65.7 
66.2 
64. 0 
07.0 
66.4 
64.7 
04.8 
67.0 



66.5 



67.6 
65.9 
67.3 
72.3 
68.9 
68.5 
71.3 
67.1 
67.9 
71.0 
69.8 
72.7 



63.9 



67.4 
68.1 
■71.0 
70.7 
67.9 
68.8 
64.5 
68,1 
68.0 
65.9 
71.1 
67.3 
71.3 
72.5 
70.8 
72.9 
70.4 
66.1 
68.8 
69.2 
63.9 
64. G 
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•Stfttioits instates 
and Territories. 



Pexxa.— Con. 



Franklin 

Comiellsrilio . 
Newcastle... 

Beaver 

CaaoQsburg . . 



Averages. 



VootQaxm . , 

AonApolis 

Emmtttsbnrf; 

MtStKary's Col 



Averages.. 
vraGmA. 



Surry Court House 
Johnsonto^vn . - 

Comom 

iflfeuBt Solon..-. 

Lynchburg 

SnowviUe 

WyfteviUe 



Averages 

WSST TIRQINJA. 

BonQioy 

White Bay 

"VVeston. 

Cabell CourtHonse 



Averages.,---. 

JfORTH CAROLINA. 



KenftnaviUe . 
Goldsboro*.- 

EaMjrh 

Oxford 

Albemarle.. 



Statesville. 
AsbeviHa. . 



Averages 

SOUTH CAROUNA. 



Aiken 

Crowdysville. 

Averages- 

GEOBGIA. 



Atlanta- 4 

Macon, 

Summervlile. 
Penaeld 



Avcrages- 



SIAV. 



W 

20 
SO 



30 

3L 
27 



27, ^29, 30 
2 

1 



o 07 
1 



1,G 
29 
4 

1,29 



3 

2,29 
20 

2,20 
:i,27, 
■ 28, 20 
• 27 



: 1.5,27, 
28 
31 



iJato 



Beg. 
79 
82 
81 
81 
80 



78 
75 

go 

74 



80 
80 
78 
82 



84 
61 



80 

90 

84 
72 



94 
92 
94 

8G 
Of) 

8C 

82 



87 
89 



89 
91 
80 
67 



10 
8 
11 
7,8 
8 



3,8 
8 
8 
8 



8 
8 
3 
12 



10 
10 



0, 11 

11 

20 
21,24 



4 

S> 
9 
9 

9, 10 
0, 10, 14 
9 



9 

14 



9 
9 

13,14 
9 



Deg, 
35 
38 
32 
42 
40 



44 
47 
44 
45 



49 
49 
48 
4G 



39 
44 



4G 

40 

39 
39 



GO 
54 
50 
52 
42 

42 

43. 



56 
50 



46 
53 
58 
50 



Beg. 
56.6 
58.8 
58.8 
58. 5 
59.0 



57.0 



58.3 
59.4 
59.5 
57.4 



58.7 



68.5 
62.6 
61.9 
63. 9 



59.5 
59.3 



62.5 



61. 1 

64.8 

62. 3 
56.0 



61.1 



73,0 
69.5 
58.1 
66.0 
63.8 

62.9 

62.3 



65.4 



69.8 
68.8 



69.3 



66,3 
71.7 
73.3 
69-6 

70.2 



7^1. 



4.13 
3. 16 



6. 11 



5. 02 
8. 14 



7. GO 



6.92 



4. 17 



12.30 
3. 80 



6.37 



4.60 



4. 60 



3. 98 
4.22 
3.20 
4, 65 
4,31 

3. 12 



3. 91 



6.42 



6.42 



4.26 



5. m 
4.50 

4.86 





s 

0 , 


D-dtc. 




tj 




15 
29 
10 

15, 19, 30 
15 


Beg, 
92 
90 
90 
87 
89 


10 
10 
10 
9 

10 


Bp/]. 

rio 
47 
39 

50 
43 


Beg. 
GS.5 
69.6 
CO. 4 
69.0 
69.2 


In. 


"hhh 

, 0.85 


08.8 


3. 47 


20 
20 

16, ID, 20 
lti,19 


91 
90 
90 
86 


3, 4,11 

4, 5, n 
11 

3,11 


50 
59 
56 
53 


70.5 
70,3 
71.1 
68.1 


2. 37 
3. 37 


4. 65 


70. 0 


3. 46 


20 
20 
20 
15J 
19 
20j 29 
29 


93 
89 
91 
89 
H5 

ya 


1,11 
3, 4, 10 
4,10,11 
11 

n 

12. 13 
12 


C2 
CO 

m 
57 

58 
48 
48 


75.3 
71.7 
70.8 
71. 3 






3. 02 
2. 43 


67.0 
65.8 


1.21 
3.50 


70. 3 


2.29 


10 

[4,5,18, 
1 10, 29 
15 


94 
1 90 
93 










10 
12 


50 

55 


73.5 
71. 5 


















72. 5 




17,10,20 
21 
20 
19, 20 
30 

20 

19 


96 
96 
98 
83 
98 

GO 

8G 


n 
11 
11 

4, 10,11 

1, 12. 13 
12 
27 


G2 
62 
5:* 
58 
54 

50 

57 


78.3 
70.5 
75.9 
73.0 
73.3 

70. 3 

68.0 


7. 33 
4. 15 
1. 95 
3. 90 
2*26 

1. 25 


73.7 


3. 48 


17.20 
6 


92 
89 


1 

4, 10 


63 
62 


74.1 
74.7 


2. 46 






2. 46 


19 


90 


23 


58 




72.6 


0. 50 


19 


94 


S3 


00 


76.8 


0. 30 


73.9 


a 66 











630 



AGRICULTURAL EEPOET. 



Meteorology 0/I8C8— Contianed, 



Stations in States 
and Torritorios. 



ALABAMA. 



Opelilca 

Cai-lowville 

Houltou 

Greene Springs. , . 
HaTfuia 



Averages. 



PLOBIDA. 

JacksoiiTille. 
"Port Oramge.- 
I/ake City.., 



Averages. 

TEXAS. 

Oilman 



Houston,. 



Columbia. 

"Waco 

Anstin — 



Avevagea... 

LOUISIANA. 



Kow Orleans. 
Benton 



KTSSISSIPPI. 



Grenada 

Brookhjivcn . 
Natchoz 



Averages 

AP.1CAXSAS. 

Helena — 

Tennessee. 

EUzabethton 

Tusculum College. 

Lookout Mountain 

Anatin 

ClarkBville 

Mempliia - 



Averagca.-. 

KEXTUCKY, 

Pine Grove, . - - 
Lexington 



MAY. 



Date. 



28 
23, 31 
37, 28 
28 
28 



C 
C 
23 



31 



2C,27, 31 



2D 
29 

3,1€, 31 



27 



25, 2G 
30,31 



28 



3 
27 
2t 
28 
23 

2a 



I 

a? 



92 
82 
89 
88 



97 
94 
93 



98 



83 



04 

93 
90 



00 



89 
85 



04 



86 
87 
89 

92 

86 

95 



84 
80 



Date. 



13,14 

9 
9 
9 
9 



9, 14, 19 
9 



13 



13 
13 
11 



8 

S, 0, 13 



9 
H 
14 

10, IS 

8, H 
8 



55 
56 
44 
51 
50 



G7 
G8 
58 



CO 



C6 



57 
50 
GO 



56 



54 
5C 



36 
45 
49 
50 

51 

53 



42 
43 



I>eg. 
71.2 
73.3 
66.0 
C8.7 
68.8 



69.6 



78.3 
78.7 
72.1 



76.4 



73.8 



74,1 



70.6 
76.8 
75.2 



75. 3 



69.8 



74.1 
73.8 



74. 0 



71.0 



61. 

64.5 

60. e 

67.0 

65.3 
71.4 



66,5 



60,0 
63.0 



In. 
3. 00 
0. 80 

3. 48 

4. 40 
3.89 



3. U 



3.85 



3. 13 



U.99 



1. 78 



2. 31 
3. 70 
2. 33 



2. 53 



1,00 



3. 08 



3. 98 



% tl5 

3.21 
3.45 



3. 17 



G.14 
5. 90 



JUKE. 



Date. 



13 

19 

29 

18,29,30 



18 



6 

13,14 
8,16 



IB, 19 



13,12,29 
3,12,19 



15,29 
29 
15,30 



14,16,29 
12, 13, 
16,28 
10 
16,17, 
18, 39 
19 
19 



15 
15 



i 



Beg. 
97 
96 
91 
94 
93 



08 



98 



85 



96 



95 



93 
91 



93 
98 
88 



99 

95 

92 

94 

91 
97 



b7 



Date. 



2:i 

m 

23 
9, 23 
23 



9,10, 11 



9 

4, 6, 8, 
9, 10, 
15, 20, 
22, 2.3, 
24,25, 
27, 29, 
30 
10 



24 



22, 25 



22 
23 
12 



11,12 
1,12 

21 

22,24 

22 
22,23 



I 

E3 



Deg. 
67 
70 
54 
60 
63 



2 

p4 



70 



60.4 
81,2 
75.0 
78.4 
76.7 

73.3 



79.8 



I 

I 



In. 
0.25 
2.70 
0, 45 
0, 88 
0,67 

0. 99 



IS. 40 



65 



> 74 



71 



79. B 



80,4 



77.3 



ei.o 



12.40 



4. 03 



72 



79 
OH 



57 
64 
G7 



52 

59 

55 

56 

53 
64 



10 
10 



70-9 

73.1 

72.3 

75. 5 

71.9 
79- 1 

73.8 



2.40 



80.3 



81. 4 . 



77.6 
79.' 4 
7B.8 

78. C 



2.37 



L 57 
1,57 



48 
50 



70.0 
70.7 



120 

3. 02 
1! 53 

1.55 



6.34 
6. 13 
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MAY. 



JUNE, 



Stations in States 
and Territories. 



Ki2S"TCCKT— Con. 



DejiTille... 
Loxiiaville. 
Gliaton,... 



Date. 



OHIO. 



Kow Lisbon 

StonbenTille 

StilDorsvillo 

Gleveland 

Woostor - - 

GdlUpQUs — 
KeUey^d Island. . 

Sandusky 

itTorwalk 

KoiAh Fairfield. . 

"Westerville 

Marion - 

Hfllsboro' 

ToUdo 

Bowling Green. . 

Elenton 

Urbana TJniv^ty. 

Bethel 

Cincinnati (H.). . 

Do. (P.). . 
CoUej^eHm 



Averages. 



UICBiaiLN. 



Monroe City... 

LitcMeld 

Grand Hftpids. 
Nortliport 

Holland. 



Otaego 

Copper Falls. 
OntoiiAgon. 

Averages. 



Eicbmond.r 

Aurora 

Vevay- 

iltincie. - - 

Spic eland 

Goliimbia City.- 
Jalapa 



1 

26,Si8 
28,31 



26 
24 



26 
26 
4 

26 
3,4 
4 

5,26 
26 
5 

26 
26 
4 
4 

1,4,28 



26 
4 

26 
25,26 

25 

25 
26 
. 25 



I 



Bate. 



Beg. 

88 
85 
87 



85 
SO 
85 
82 
85 



78 
78 
84 
81 
80 
79 
78 
80 
88 
81 
83 
82 
80 
86 
80 



13 

22 
22 



11 
8 
8 
7 
7 



76 
84 
88 
82 

79 

84 

82 
88 



7 
1 
7 
7 
7 
7,8 
7,8 
8 

1,8 
14 

8 
18 

7 

19 
8 



1, 7, 18 



28 



Cartilage 

Indianapolis 

State tJjuvcrsity , 

llenssolaer - - 

Merom 

2^6W Harmony.. . 

Awages 



X 

2B 
25 
25 



: 25,26. 

:28,3i 

2y 
:) 

28 



78 



95 
85 
83 

m 



8, 9,14 



J)eg. 
52 
45 
56 



43 
44 
40 
39 
40 
42 
42 
40 
45 
38 
42 
40 
45 
50 
43 



Deg. 
m,7 
63.0 
68.0 



63.9 



57.3 
61.0 

58.3 
54.5 
62,3 



In. 
4. 50 
8.45 
2.78 



4. 53 



3. 24 
4. 64 



44 
38 
42 
35 

44 

37 
32 

33 



55. 9 
56.4 
55. 9 
57.9 
57. G 
57.3 
59.4 
58.0 
58.8 
57,3 
GO. 2 
56.8 
61.4 
66.0 
63.2 



58.8 



.55. 2 
56.7 
60. 2 
52. 1 

55. 4 

58.0 
51.2 
48.0 



54.6 



43 



49 
41 
44 



82 
SI 

83 

84 
86 



10 

7 

8 

6 
8 

8,13,14 



0-1 

44 
47 

42 

47 



2. 66 
6.11 
3.62 

3. 77 
6. 10 

4. 54 
5.30 

5. 31 
6.22 
9. 00 
6. 19 
6. 60 
G. 09 

6. 01 
a- 00 



Date. 



15 
16,18,19 



i . 

I 



Deg. 



18 



5. 45 



29 
15 
18,19 
19 
18 
19 
19 
19 
19 
19 
15 
19 

5,14,30 
30 

14,15,19 
15 
29 
14 
15 



93 
92 



10, 11, 12 
22, 23 



94 



4.19 
5.15 



1. CO 
3. 05 

1.76 



3.02 



34 

30 
30 
29, 30 

14 

14,30 
17 
30 



91 
92 
92 
00 
89 
87 
90 
97 
91 
89 
87 
91 
93 
94 
88 
J)2 
89 
92 
91 



58. 9 



07. 6 
01.0 
60.7 
57.2 



59.6 

60,2 
01. 4 

59.0 

64.1 
66.6 



61.5 



7. 18 



5. 9;', 
8. 7:1 
7. 90 



11. 75 

8.20 
5. 20 

33, 90 

4. 44 

3. 55 



7,46 



15, 



f 17, 



90 
92 
96 
85 

90 

84 
82 
84 



Date. 



12 
9 
9 

10 
7 

10 
7 

10, 11 

9 

7,9 
10 
7 
10 
11 
9 
9 
10 
10 
10 



50 
59 



50 



43 
45 
50 
52 
52 
51 
50 
45 
50 
51 
40 
50 
53 
45 
54 
50 
45 
58 
50 



B8 
90 
97 
93 
91 
94 
93 



23 
9 

2, 21 

6,8 

9 

9,10,22 
5 
1 



21, 22 
10 

10, 22 
10 
21 
21 
10 



40 
48 
54 
40 

48 

42 
32 
38 



71.0 
74,5 



71.6 



GO. 8 



69.6 
66.1 
71.9 
68.2 
68.2 
68.5 
66.9 
73.9 



67.8 
69.0 
68.1 
70.6 
69.0 
69.6 
67.8 
71.2 
74.6 
70. G 



1 
I 



In. 



5. 98 
1.70 



5.04 



1.81 



1. 73 

5. 4a 



2.65 
5. 98 
13.47 
3.82 
2. 68 



69.5 



69.2 
69.4 
70.3 
61.4 

66.4 

53.9. 
57.0 
59.5 



3.14 
4.20 
8. 19 
5.76 
7.41 
10.38 
3.50 
5.60 
7. 26 
7. 13 



5.56 



7.92 
5. 23 



63. 3 



90 


9, 10 


JK) 


7,UT,22 


94 


6, 21 


94 


7 


94 


7,21 



54 

52 I 
CO I 
47 1 
50 
.52 } 
52 i 
i 



68.7 
74.7 
7G.9 
70. 5 
71.0 
73. 6 
07. 



2.61 



2.10 



4.47 



3. 46 
2.05 
4.95 
4.30 

5. 00 
6. 50 
i:. 13 





67.4 


2. 09 


r.T ' 


7J.G 


2. 91 


48 


70.6 


1.75 


5.1 


7t.2 


3.60 


60 


75.2 


1.79 


.... 


71.8 


3.33 
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Statioiifl iu States 
and Terrltoiios. 



ILI.IXOIS. 



Clucago 

^Tear Chicago. , 
Kiclge Farm... 

Mfueuco 

GolconuaM.-.w 

Aurora 

Samlwich 

liclvidere 

Ottawa 

Winnebago. 

lloclielle 

Wyaiiet 

Tiskilwa 

Sejinepln. 

Magnolia 

Elmira. 

Peoria 



Springfield 

Dubois 

"Waterloo 

South Pass 

Gale^sbTirg 

Manchester 

Mount SttJrUii^,^ . 

Audftlnsia 

Augusta 



Averages. 

WISCONSIN. 



Manito^voc. . 
ri^vmontli 

Appletan 

Geneva 

AVaiipacoa. . . 
Knibamas--. 
Xlocky Biui. . 

Edgerton 

Baraboo 

Kcw Lisbon. 
Bayflold 



Averages. 



Beaver Bay. 
St. PatiL.... 

MiDueapolis . 
Sibley....... 

3>auvHk...-. 
Kew XJhu - . - 



Averages. 

IOWA, 



Date. 



24, 



24 
25 
25 
2,27, 
yu, 31 
30 



25 
20 

;n 

4,25 
25 



21 

4, 24, 25 
22 
23 
' 25 

5, 24, 25 
24 
4, 25 
2G 
24 
24 

2:^ 



Clinton 

Daveuport .... 

Dubuque 

Montioello 

Bowen's Prairie. . 
Burlington . . - , 
l^orfc Madison . . 
Guttenbexg — 



27 

34 
24 



24 



22,24 
4, 25 
25 
20 
23 
25 
31 
2; 



I 



Beg. 
75 
8(> 
80 
71) 
94 
79 
82 
ftl 
80 
■ 84 
. 84 



Date. 



85 



86 
80 
82 

80 

83 
92 



81 

m 

88 
84 
80 



75 
84 

56 
79 
82 
85 
80 

e:5 

90 
80 
92 
80 



73 
8T 
91 
85 



84 



80 
82 
90 
88 
84 
86 
69 



13 
H 

10 
9,21 
7 
1 

19 
7 
1 

8, 10 



12 



19 
7 
8 

i2»nj 

8 
7 



7 

7,8 
19 
7 



1 
1 
1 
1 
1 
1 

1.11 
1 

8 

8,12 
1 
7 



10 
28 
28 
12 



Deg. 

4a 

30 
40 
31 
50 
42 
43 
31 
4^^ 
41 
41 



42 



42 
44 
47 

40 

40 
51 



40 
48 
40 
42 
48 



3 



Deg. 
55.3 
55. C 
01. 0 
50.2 
70.3 
50.2 
58.0 
56.2 
^1, 9 
58.7 
56.0 



59.0 



CO. 6 
01.3 
02.1 

01.1 

01.4 
05. 0 



30 
30 
35 

m 

40 
3<) 
30 
38 
38 
31 
37 
32 



31 

39 
38 
43 



8,28 



7,8 
7 

1, 8, 13 
13, 19 
30 

19 
10 



40 



40 
45 
46 
47 
44 
40 
41 
42 



00.5 
04. 7 
00. 0 
02. 1 
04.6 



P5 



In. 
2. 73 

4.21 
3. 20 
3.38 
2,90 



7. 09 
3.82 



4. 50 



7.80 
7. 04 
7.85 



4. 75 



0. 74 

5. 59 



7. 03 



Date. 



00. 3 



5.3.7 
50.0 
51. 5 
58. 5 
57.3 
59.8 
50.3 
58.4 
59. 1 
57-5 
01.0 
48.2 



56.4 



47.0 
GO. 4 
59.6 
00.0 



01.7 



57.9 



60.2 
59,8 
60.7 
61.2 
61.7 
63.2 
62.0 
59.1 



.60 



1.01 
1.20 
2. 05 



1. 74 
1. 60 
3. 34 
5. 00 



2.29 



0.80 
3.96 
4. 37 
3. 80 



3. 68 



3.32 



10.00 
13. 04 

3.53 
4. 59 
5. 09 



9, 84 



30 
14 

17,18 
30 
10 

18, 30 

14, 30 
30 

29, 30 
30 

14, 30 
17 
17 
17 
17 

10, 17 
18 

30 

18 
17 
10, 19 
18 

15, 30 
27 
30 

18,30 



1& 
30 
18,20 



30 
30 
30 
30 
30 
30 
30 
30 



90 
102 
94 
92 
104 
90 
96 
90 
99 
92 
93 
93 
99 
95 
98 
94 
97 

94 

92 
08 
97 
92 
93 
97 

or) 

88 



JUNE. 



Date. 



93 
90 



95 
95 
90 
90 
100 
90 
96 



30 
30 
28 
17 
:>0 
30 



16,30 
30 
30 

16,17 
10 



14 

30 



79 
94 
90 
92 
92 
95 



95 
90 
95 
91 
92 



93 
98 



21 
21 22 

6 
24 
8 
8' 
8.9 
6,8 
6 
8 
22 
22 
22 
22 
21 
21 



8 
22 
22 
"<) 

9 
21 
22 

9 



6 



9 

1,2.3 

1 

3 
3 
9 
*8 



3 
8 
8 
9 

8,20 
8,21 



22 
3 

3,9,20,21 
22 
7 



21 
9 



46 
52 
40 
50 

' 48 
50 
51 
50 
50 
47 
48 
44 
42 
52 
55 



42 
56 
55 
50 
55 
54 
48 
57 



43 
42 
39 



m. 3 

07. 3 
70.8 

'li'.'i 

70.3 
70.4 
67.0. 
70.0 
•67.8 
68,5 
70.3 
69.1 
68.0 
70.5 
71.8 
72.7 

70.4 

68.0 
78.0 
75.5 
71.0 
73.1 
75.6 
70.4 
74,3 

71,1 



62.7 
65.0 
62.4 



40 
45 
47 
50 
49 
43 
48 
42 



41 
48 
47 
43 
48 
52 



52 
54 
54 
53 
51 



67, 4 
68.9 
GO. 9 
67. 
68.4 
68.7 
69.4 
61.2 

60.2 



58.2 
67.6 
68.0 
68.2 
67.8 
70.1 

66, 7 



70.9, 

70,2 

69.4 

69.0 

69.2 



53 
44 



72.9 
66.3 
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StatioBS in States 
tuid Territories. 



JIAY. 



Iowa— Con, 



Ceres 

Mt. Yernon .... 

Iowa City 

IfldependeBco . 
Wv Xndependence 

Waterloo 

Iowa Falls 

Algona. 

2?ear Algona - . 
^'ort Dodgo .... 
Boonesboro' . . . 

Bolfo 

BoAtanelle . , , . 

Logan 

Woodbitt© 



ATorages — 

MI580UBL 

St. Lonis TTniv. . 

AllexLtoQ : 

gffematite 

Canton 

Eolla 

Jefferson City.. 
Hermitage 

HarrisQnTille 

Oregon 

ATerages.-. 



KANSAS. 



AtcMson 

LeaTen-worth . 

Olatlae 

Baxter Spring 
Lawrence 

Holton 



State Agr. College 
Council Grove, 



Averages.-, 

NEBRASKA. 



Dalcota 

Omalia Mission- 

Elkliom,- 

DeSoto 

Believue - 

Glendale . - 



Date. 



S 



4 

25 
21 

2:i 

2'1 
24, 2o 
24, 25 
24 
23 
24,2r> 
27 
23 
25 
5 
23 



5 

1,25 
2 



I>eg. 
m 

85 
62 
BO 
88 

m 

84 
b'G 
82 
88 
87 
HO 
87 
84 



(i 
19 
13 

7 
12 
29 
5.8 

7 

7, 20 
7 
12 
0/7 

12 

30 



2 
27 

o 

24, 3L 



Averages- 

UTAH. 



Q't Salt Lake City 
Wansliip 



Averages, 

CAUFORNIA. 

San ITrancisco . 



31 

5 

25 

1 

1,3,5 

i 



13 



11 



02 
04 
07 
00 
01 

J 80 

88 
00 



00 
84 
83 
85 

m 

80 



73 



12 
22 
30 
8 
7 

11 

12 
12 



87 


7, 13 


00 


19, 22 


88 


22 


87 


7 


87 


B 


8G 


7 


92 


13 


88 


7 


83 


12 



11 

7 
C 

c 

6 

G, 11 



S3 



P4 



Deff. 
40 
40 
4(i 
45 
43 
4(j. 
36 
44 
44 
44 
44 
42 
47 
40 
44 



51 
40 
42 
47 
30 
50 
45 

4C 

50 



46 
42 
38 
4C 
46 

46 

51 
46 



45 
45 
45 
45 
40 
45 



41 



Dcg. 
62. t) 
62.3 
CL6 
01. 5 
56.8 
C7.0 
63.5 
C0,6 
CO. 9 
61,3 
62.5 
62. 6 
04.7 
60.9 
61.7 



Gl.7 



66.0 
65.1 
66.1 
64.7 
04. 1 
65. 0 
67.0 

CC.3 

GG.7 



In. 



7.20 
3. 6i) 
5. 70 



3. 28 



5. 02 

6. 58 
4. 47 
6.36 
4. 00 
5. 09 



6.09 



4. 00 

5. 71 
7. 70 
6. 05 
3.39 

i.'20 
4.23 
3. 50 



65.8 



49 



66.7 
64.6 
62.3 
71.4 
66.7 

70.1 

67.0 
70.8 



67.5 



64.5 
65.5 
64.6 
65.1 
65.0 
65.0 



65.0 



4.48 



9. 45 
4. 35 
4.90 
2. 95 
2.81 



1.38 
3.05 



4.13 



7. 20 
8.20 



7.70 



56. 3 2. 36 



56.3 



56.4 



2. 36 



0. 13 



I>att^ 



14 
17, 18 
30 
17 
30 

;io 

10,30 
30 
30 

13,17 
3D 
30 
17 
16 



17 
17 
18 
30 
17 
17, 18 
30 
16,17 
18,30 
30 



Deg. 



96 
92 
95 
100 
90 
90 
92 
90 
98 
95 
95 
96 
90 
92 



JUNE. 



Date. 



P4 



6, 20 
22 
21 
21 
20, 21 
21, 22 
20 
21 
21 
20,21 
20 

6, 20,21 
21 
7 



95 
101 
90 
95 
93 
94 
99 

I 94 

96 



18 
IB 

. 28, 29 
28 
18 

18 

16 
18 



■ 30 
18 
30 
27 

18, 30 



21 
11 
10 
22 
22 
22 
21 

6, 9, 20 
9 



100 
102 

98 
103 

99 

102 

97 

99 



22 

30 



25 



92 
93 
93 
94 
93 



90 
95 



71 



23 
22 
20 
21 
6 

0,20 

21 

22 



10 
0 
9 
9 

9 



Derj. 



£1< 



Deg. 



53 
47 
53 
47 
50 
54 
48 
47 
51 
50 
50 
54 
45 
51 



57 
50 
47 
44 
44 
56 
51 



55 



53 
42 
55 
56 
57 

56 

53 
54 



4 

24, 25 



IS, 19 



50 
54 
51 
54 
51 



50 



70.5 
70.8 
lO, 1 
74.9 
67.4 
71.2 
69.0 
67.3 
71.2 
67.0 
71.4 
72.8 

6a 2 

69.2 



70.4 



74.5 
71.9 
73.6 
72.3 
70.3 
74,0 
75.8 
74.1 
73,9 



73.4 



74.7 
73.1 
74. 8 
80 3 
75.1 

77.4 

74.3 
77.7 



75.9 



72. 

71.2 

72.2 

74.6 

72.0 



72.5 



60.3 
63.1 



64.7 



56.1 



4.13 



5.00 



3. 79 



4. GO 



4.00 



0. 33 
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Sfcationg in States 
and Temtorics. 



California— Con . 



MAY, 



Date. 



P4 



Monterey , 
Antiocli . . 
Miirpliy's . 



ATcragos..... 

WASHINGTON. 

PortTownsend.. 



9 

It 
13 



69 

es 

92 



23 75 



Date. 



3, 4 



'3 



47 
45 
30 



57.4 
C. 27 
56.0 



58.1 



6 48 55.1 0.G3 



In. 
0. 11 
0. 5(5 



0. 27 



JUNE. 



Date. 



16 

37 



19 



I' 



7si 



94 



Date. 



Deg, 
48 



34 



63.3 



a 50 



MAINE. 



Steuben 

Weab Watervillo 

Gardiner 

Standish 

Korway 

Coruisli 

Coniisliville 



Ayeragea. 



NEW RAMPSIIIHE. 

PoTtsinouth 

Stratford .... 

Slielbnrno 

GDlTstown Center 
Cteemont 



AvoragcB, 



VERMONT. 

LuKOBbiiri? 

ISmih Orni'tabury. 

Ki^ndolnli 

"Vv"o(>dstoek 

Kear St. Albans 
^7^'3t Chnrlotto. 
IMuldlobury 



Averages. 



MASSACnilJSICTTS. 

Kiiif^iiiton 

TopsfiPld. 

LavvrtiTicc 

Uft01'.£j:ctOV5'n 

Kew'lmry. . ' . 

Hilton 

Cambridgo 

Koitli J^jJlerica 
Weat Newton . . . 
"J^m Bedford — 

AYoroester 

Meiidon 

Lunenburg 

Amlierst 

Bichmond 



JULY. 



AUGUST. 



4 

5 
5 
14 
3, 4, 5, 
12, ID 
15 

15 



15 
13 



15 
13, 15 



3, 13, 15 
14 
J3 
13 
14 
14, 15 



15 
15 
lii 
15 
5 

12 
15 
5 

5,12 
15 

5, 12 
15 
15 
14 



81 
96 
90 
97 

94 

99 

97 



102 
100 



104 

96 



95 
101 

■m 

95 
107 



102 
97 

m 
io:i 

!)B 
101 
97 
105 
92 
92 
92 
98 
05 
98 



23 
25 
23 
23 

0,26 

6 

C 



c 

S3 



I 
27 



23 
25, 20 

27 
27 
27 
SO- 



SO 
58 
54 

58 

56 

53 



59 
54 



63 
59 



7, 20 
G 
f> 
0 
G 

6, 7 
fj 
G 

25 
9, 10 
I) 
6 
7 

27 
9 



53 

57 
52 
.^8 

64 
57 



03. 0 
71.9 
69.3 
73.0 

72.1 

72.8 

74.1 



70.9 



72.0 
73.4 



75.4 
75.0 



74,0 



72.1 
73,2 
74. 7 
71.8 
75.8 
80. 0 
73. 5 



2. 40 
3.15 
1.87 

3.70 



2. 90 
2. 80 



2. 80 



3. 05 



2. 40 
1.85 



2.43 



4. 63 
1. 42 
J. 07 



2. 13 
1.91 



60 
r)5 
58 
54 
56 
55 
60 
56 
60 
61 
60 
58 
59 
57 



74.4 



72. 8 
lU. I 
72.0 
75.2 
73.8 
71.7 
75. 3 
74.2 
78.8 
71.2 
74,0 
73.1 
75.1 
74.0 
78.5 



.41 



1.87 
0.41 
1.41 
0.70 



1.11 



1.26 

3.66 
1. 08 
1. 20 
1.90 
3.28 
2.82 



24 

2, 3,25 
3 
2 

3 

26 
2,3 



2 
2 

3 

19 



3 

2,26 
3 
26 
25, 26 
o 

2 



30 

1.3 

30 



3 

3,20 
3 



3,3, 30 
3 
3 
3 
3 
2 



81 
86 
82 
69 

88 

85 

84 



27, 28 
28 
28 
13 

12, 28 

17, 18, 28 
12, 13, 
14, 27 



86 
93 
92 
66 



85 
84 
89 
82 
83 
94 
79 



91 
88 
85 
92 



90 
93 
87 



82 
83 
85 
87 
85 
90 



17 
18 
17 

13 



17, 28 
17 
17 

17,18 
17 
17 
17 



28 
27 
2fl 
23 



28 
■ 27 
J7,28 



17, 28 
28 

27,28 
17 
13 
25 



50 

52 
53 
52 

54 

53 

56 



40 
42 
56 
46 



49 
44 
43 
47 
49 
54 
48 



51 

53' 
47 

53 



46 
61 
48 



56 
51 
49 
53 
51 
56 
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JULY. 



Stations in States 
and Territories. 



Mass. — Con. 

WiHiams CoUege . 
Hinsdale 



Averages. 



COKNBCnCUT. 



Pomfret 

ColtmAia 

MddiletoTva . 
Colebrook . - - 
Waterbiary-- 

Averages- 



KEW TOBK. 

Moiickes 

South Hartibrd- . 
Troy 

Gairiaon's 

rhrog's Keck . . . 

WMte Plains 

Deaf & Dnnili) In'n 
Colmnbia Coll<^;e 

Mat Bodh 

IJewbnrgli 

Minaville 

GoTiTeineur 

Korth Hamnjond 

Houseville 

CazeBovi£b 

Oneida 

Bepauvillo 

Oswego 

Pfilerino 

Koi-tli Yolney , . . 

Kichols 

^Newark Valley. . 

Geneva 

Eochester 



Little Gonefiec- . 

SuapGDsion Bridge 
BuiUo- 



Averft^es. 



Patexi^on 

Ifewark. 

Kow Bran8Wick . 

Trenton.. 

Mooreatown 

Elwood 

Bio Grande - 

Botox - 

Haddonfield 

iKTewfield 

Greenwich 

Vineland 



Averages. ■ 



Bate. 



14 



IS, 14 



5, 13 
11 
13 
13 
13, 15 



13 
14 
15 
5 
5 

13, 15 
5, 13,15 
5, 15 
13, 15 
15 
14 
14 
% 15 
13 
g 

14 
14 
4 
14 
4, 14 
14 
14,15 
15 
13, 14 

14 

12,13 

n 



15 
13 

14 

14 
15 



15 
14 
14 



i 



Beg. 
94 
93 



89 
98 
95 
94 
9^ 



105 
98 
100 

m 

95 
90 
92 
95 
94 
97 

100 
98 

100 
95 
93 
97 
95 
90 
99 
96 

101 
99 
95 
93 

S8 

102 

98 



98 
92 

be 

95 
93 
96 
102 
90 



101 
95 
106 



Bute. 



27 
(5 



7 
6 
7 
7 

27, 29 



29 
9 
27 

26, 28, 29 
28 
27 
7 
7 
24 

27 
22 
26 
25 
26 
26 
20 

26,27 
5 
26 

26,27 
26 
1 
2(1 



17 

26 



7, 29 
I 
27 
28 
27, 28 
11,29 
27,28 
28 



27,28 
27 
27 



Ben, 
55 
60 



59 



58 
53 
61 
61 
61 



66 
67 
64 
66 
66 
65 
65 
64 
62 
68 
6i 
57 
63 
60 
62 
60 
60 
61 
57 
01 
59 
56 
fi7 
61 

53 
63 



05 
(U 

m 

70 
6<> 
62 
(>2 
64 



65 
64 



Beg, 
74.7 
74.3 



74.2 



69.7 



C8.2 
76,1 
74.1 
74.7 
74.1 



73. 4 



78.1 

79.7 
79.4 
77.4 
76.5 
72.8 
76.2 
77.4 
77.2 
78.3 
79.0 
75. 7 
80.4 
70.1 
76.0 
77.3 
76.5 
72.9 
70. 1 
77.2 
77. 0 
77. 2 
79. 3 
70.9 

74.7 

77,3 
7a 0 



77. 2 



77.8 
75.7 
77.4 
82.3 
78.4 
80.2 
79.4 
75.9 



79.1 
78.7 
82.6 

78.9^ 



AUGUST. 



In. 
0. 37 



1.62 



% 99 



1.35 



2.35 
2.' 96 



2. 19 



5. 93 

0. 80 
2. 35 
1. 63 



6. 44 

4. 72 

5. 27 
1.62 
1.10 
1. 91 
1.00 
4.35 



5. 97 
3.00 
1. .93 
0. 70 



4. 25 
0. 85 
0.68 

1.90 

0.50 
0. U 



2. 64 



7. 30 
8- 54 
5. 04 
4.10 
3. CO 



^.88 
4. 16 



2.68 
3. 00 

5.37 



Bate. 



«,3 



10, 14, 24 



1,3,30 
30 
30 
2, 30 
30 



22 
21 
2, 19 
30 
4 

1,2 
3 
30 
20 
19 
19 
26 
28 
2,25,26 
26 

7 

28, 29, 'Si 

^5, 29 
29 
2, 2n 

29 
2^^, 29 

<; 7,2:i, 

).26,31 
20 
29 



3 

30 
19 
1.3 



1, 30 
31 
3i) 
30 
3 
1 

1, 30 
31 



Beg, 
84 
85 



82 



82 
92 
87 
84 
80 



93 
86 
87 
87 
89 
85 
88 
88 
89 
78 
89 
84 
96 
"82 
84 
87 
87 
R2 
H!7 
H(> 
92 
h6 

86 

84 

92 
92 



93 
87 
H9 
88 
8S 
90 
95 
87 
89 
95 
86 
95 



Bate. 



17 
12 



28 



28 
28 
28 
13, 17 
13 



13 
17 
17 
13 
14 
12 

13, 17 
17 

12,27 
17 
17 
12 

10, 17 
16 
17 
16 
17 
IT 
17 
17 
17 
J3 
24 
17 

12, 13 

13 
13, It) 



13 
13 
J7 
13 

n 

13 
13 
13 
14 
13 
14 
12, 13 



Bci). 
49 
50 



53 



53 
52 
56 
52 
53 



C2 
47 
54 
57 
CO 
57 
60 
61 
fil 
62 
50 



47 
47 
51 

45 
49 
48 
49 
52 
41) 
56 
56 



53 



56 

m 
m 

01 
55 
59 
57 
60 
58 
59 
60 



Bcfj. 
67.9 
07.3 

69.5 



07.9 



67.5 
72. 0 
70.8 
68.0 
6P.2 

69.6 



75.3 

72, G 
71.3 
71.3 
76.9 
71.6 
72.9 
74.3 
73.2 

73. 3 
72.5 
60.9 
72, 3 
671 I 
07. 4 
09. 0 
68.1 
67.4 
69. 2 
68. 7 
70. 2 
66. 9 
73.9 
09.8 

67.8 

69.3 
TO. 6 

70.7 



73. 3 
72. 2 
7J,0 
74.8 
73. 2 
75. 5 
73.8 
71.9 
73.4 
75.0 
74.2 
76.4 

73.8 
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&tiition3 in States 
aiid Territories. 



PENXSYLVAXIA. 

^ycos 

FaUfciinp:toii 

PliLladclpUia 

Germantown 

irorshaiii 

Ply month Meet';?;. 

Dyborry 

Lehigh Uuiver'y. 

"Wliit© Hall 

Factoryrillo 

Eoadiiiff 

Parkoi-sDursj: 

West Cliostor 

Eplirata 

Mount Joy 

Harrisbm;i5 

Fountain C4Uo 

iiog;a 

licwisburg 

Ickesburg 

G-rampian Hills.. 

tJolllidCOWIl 

Franklin 

Connellsvillo .. 

N6w Castle 

Beaver 

Canonsburg 



Averages . 



MAEYLAJ?!). 

WoodlamL.. . . 



Annapolis 

Mt.St.Mary'sColl, 



A%'erages. 



vmamA. 

SnrryC.H, .. 
.Tobnsontown. 

Comoni 

Mt Solon 

Lynchburg . . . 

Hao\v^'ille 

Wy thoville. . . 



Averages . 



VnUBT VIJIGISIA. 



!Romncy- .- 
White l)ay. 
TTcston 



ATeragcs 

KORTH CABOLIKA. 

EenansTille 

Goldaboro 

Raleigh 



JULY. 



Date. 



V\ 14 
lis, 14 
1-1 

14, ir, 

HI 5 
u 
u 

U, 15 

14, 15 
14 
15 
14 

14,15 
15 
19 

14/15 
15 
14 
15 
15 
14 
15 
4, 15 
4, 111 
15 
34 



14,35 

15 

15 
15 



. 16 
15 
15 
IG 
16 
16, 10 
IC, 17, IS 



14, IJ) 
3, 4, 5,6 



10 

IG 
10 



JDcf!. 

a> 

05 
f)7 

!)B 

92 
95 
97 

m 
m 

98 
OH 
98 

loa 

iH) 
{){) 

im 

1)8 
100 
102 
04 
98 
98 
OB 
94 
97 



100 
99 

104 

i)5 



99 
100 
07 
98 

m 

93 
93 



98 
98 



105 

101 
108 



27 

37, 29 
27 
27 
28 
2d 
20 
28 
27 

7, 23,29 
29 
2<) 
29 
27 
20, 28 
29 
29 
29 
29 
2(i 
27 
17,2(j 
17, 2(5 
18, 29 



27, 23 
27 

27, 28, 29 



28 
28 
28 
28 
27 

,5,8,28 
3 



2B 
7, 8,9, 29 



27 
23 



58 
i\B 
08 

C4 

05 
07 
50 
04 
04 
58 
07 
70 
07 
08 
05 
70 
CO 
00 
02 
04 
58 
50 
57 
59 
01 
08 
04 



C5 

09 

05 
05 



70 
09 
(i7 
02 
01 
04 
01 



02 
70 



72 

72 
70 



75. 2 
78.0 
81.6 

61. 5 

70. 9 
78. 4 
73. 8 
77.0 
77. 7 
7G.9 
79.9 
S0..5 
77.2 
81-5 
80.8 
82.0 
77.7 
79.3 
78.4 
77.8 
75.9 
74,0 

77. ;j 

79.0 
89. -3 
82.4 
73. 3 



78. 5 



79.7 

85.4 

80.4 
76.5 



.80.5 



82.5 
79.8 
62. 2 

79! 0 
8a. 1 

711 
74.0 



78.8 



79.0 
82.9 



81. 0 



82.4 

83.3 
84.5 



1)1. 

3. 7:> 

II. BO 

2. o;i 



:j. 58 



1.05 



5. 70 
4. 14 
2.48 



2. 30 
2. 07 
1.00 

2. 05 
4. 08 

3. 'M\ 

5. 7r> 



0.25 
4, 08 



3. 10 



4. 78 
2.28 



3.05 



3.37, 



0. 52 

1. 00 



6.50 



4. 09 



9. 53 

0.30 
5. 95 



AUGUST. 



Date. 



:n 

'do 

20, 21 

31 
.'10 
19 
1 
31 
19 
27, 30 
30 



30 
27 
1 
7 

,19,30 

2(5 

m 

o 

27 
18 
27 
18 
27 



30 

l,iP, 
30,31 
30 
31 



31 
30,31 

31 
20,31 

1,9, 31 

5,8,27,31 



18, 31 
26 

7, 13, 27 



11 

11 

18 



85 
fiO 
88 

94 

87 
88 
84 
87 
88 
87 
87 
VA) 



92 
87 
BO 
90 
87 
89 
85 
82 
i!l8 
90 
88 
89 



Date. 



13 

12, 13, 28 
17 

C 5,14, 
5 1. 3, 30 
13,17 
13,17 
17 
17 
17 
17 
13 
14 
13 



13 
13,14 
13 
13 
24 
15 
13,34 
13 
13 
12 
13 
13 
13 



90 
88 

90 

80 



94 
90 
80 
88 
84 
83 
82 



88 
95 
88 



95 

% 

07 



13 
14 

13, 14, 15 
14 



13, 14 
13 
14 
15 

13,14 
13 
15 



13, 14 
13 
14 



flfe,20, 
I 32,24, 
[ 25, 27 
13 
14,24 



48 

o:t 
05 

},G0 

59 
60 
40 
57 
50 
49 
59 

CO 



2>eff. 
09. 5 
74. 0 
77.5 

73. 0 

72.4 
73.7 
00.0 
71.8 
72.7 
00,3 
74.4 
74.8 
72. 5 



54 
65 
00 
50 

5:J 



40 
49 
53 
44 
53 
50 



03 

02 

CO 
58 



74.3 
76.0 
71.2 
07,0 
71.9 
71.9 
08. 0 
GO. 4 
69,1 
71.9 
73.0 
75.6 
09. 0 

71,8 



74.6 

77. 3 

73.4 
71.5 



04 
03 
05 
57 
02 
48 
50 



56 
53 
52 



70 

64 
63 



74.? 



70,0 
76.4 

75. 
75. 1 
09,3 
09. 0 

74.1 



72.9 
78.4 
74.7 

^3 



82,2 

79.0 
79.1 
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JULY. 



Stations in States 
find Territories. 



:N .Carolina— Con, 



Oxtord.:.. . 
AlliermarlG. 
Stftt^sville.- 
Ashevill© . . 



Averages , 

SOUTH CAKOLl^A. 

Aiken 

G-owdeysrille — 

Axerages 

GEOEGIA. 



Atlanta 

Summerville. 
Penfield 



ATorages 

ALABA3IA. 

Opell^ 

CarlowriJle 

Hotdton 

Grreene Springs. . 

Havana. - 

Fish Kiver. 



Averagcfs- . 

FLORIDA- 

Jacksonville. . 



TEXAS. 

Gilmer 



Honston,- 

Colnmbia . 
"VTaco 



Austin. 



Averages — 

LOUISIAN'A. 

Kew Orleans . . 
Benton. 

Averages... 

Mississirpi. 
Grenada 



Date. 



16 

IC 
4 



17 

i(}, n 



18 
18 



18 



18 

17,18 
18 



17 

20,21 

20,21 

24,25 
17 

■38, 30 



19 

;l6,i7, 
18,19, 
20, 31 



19 



i 



Deg. 
lOD 
99 
100 
86 



99 
97 



98 
99 
101 



'2H 
G 
j 
9 



(id 
G4 
04 
CG 



3, ;i, 31 

2.5 



8, 13, 14 
30 
1,2,3 



103 
IGO 



92 



96 
93 



20 



^0 



i 30, 31 



9, 120. 30 
7. XG 



101 



100 

84 

,05 
100 

96 



98 
93 



93 



31 



7, 27 

3,r>,i4 

30, 31 
3 
7 

3,4 



71 
72 



CG 
74 
70 



70 
70 

I 72 

71 

7Si 



74 



73 

73 
73 

72 



I 



81.0 
79. 1 
80.1 
74.1 



In. 
10. 20 
9. 70 
4.00 



7 



:i.2,7, 

10, 14, 

I 15 



70 



80. G 



79.4 
82.1 



80.8 



77.8 
82.7 
81.8 



80.8 



81.6 
81.2 

78.2 

79.8 

80.0 
76.4 



7D.5 



82.8 



Ph. 



8.11 



83,5 

7C,2 

82. 5 
87.1 

82.2 



82.3 



83.8 
83,8 



83.3 



79.9 



3.M 
3. 93 
3, 4C 



3. 51 



0. 28 
5. 70 

3. CO 

5, 3; 
f 

4.72 

a 00 



5. Gl 



7.70 



3. CO 

8. 35 

3.29 
1.40 

2. 55 



AUGUST. 



Date. 



1,2,3 

10 
1,2 
1,0,7,10 



11 

^ 2,11, 
n7,31 



31 



no 

94 
8ti 
83 



90 

eo 



Bute. 



11, in 

14 

13, 14 
13 



G-2 
57 

58 



11 
11 



90 



JG 



12,20 
10, 11 

20 

30,28 
U 

8,9, 10 



92 



93 



84 

89 

89 
90 



11, 12 



15 

IG, 17 

IG. 17 
13 
:2.14, 

15. IG, 
117, 18 



3.73 



12 



10 



97 



100 

■ 84 

98 
100 

\ 96 



93 
92 



90 



24 



14, IG 
13,23, 
24, 2B, 
: 29 
13,22, 
25 

23, 24 

23 
23 



23 



C19.22, 
i 24, 20 



24 
22,23 



23 



Dcfj, 
7G.'3 
75. 6 
73.7 
71.3 

7C,7 



G5 76. 2 



G5 



59 
05' 



77. C 
7G.9 

71.2 
'79."i" 



Pi 



In. 
2- G5 
0, 44 
12. 63 



5. 81 



6.40 



6. 40 



2.17 



04 

GG 
75 



74 

73 

CG 

72 

CO 

71 



75.1 

79. 2 
70. 1 

74. 2 

77. a 

74.0 
76.3 

83.6 

84.1 

76. G 

82,2 
83.4 

81.7 
81.6 



5,45 
3.81 

3. 28 
3.13 
o_ 42 
3. 72 



3.14 



4,70 



0.3S 



7. 83 
2.30 

7. CO 



4.33 



78 



60 



82.1 
82.1 



77.3 
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Stations in States 
iuid Territories. 



Mississirri— Con. 



Brookhaven . 
INatchez 



Averages.. - 

TCNNESSEIS. 



Elizal)6t]itoii . . . 
Tttsculum Colloge 
Lookout Mountain 
Ati8tm. . , . , 

Clatkavillo 

Memphis 



KENTUCKY. 



Pine Grove. . 
Lexingtuu--- 
LoQis^ille... 
Clinton 



Averages 

OHIO, 

1?6W Lisbon — 

Steuben vino — 

BftinesviUe 

Milneravillo — 

ClovelantI 

Woostor 

GallipollB 

K<^Bey'B Island. 

f^amliisky 

lijoTwanc 

KortliFaitfitsltl. 

WeaterviHe 

Marion 

Hinsboro'- . . - 
Toledo 



Bowliiifi; Green. 



Kenton 

TTrbana Univor'y. 

Bethel 

Jaekaonbiirg-. ... 
Cincitmati (H). - - 

Do. (P) 

College Hill 



Date. 



10 
19 



IG, 17 
17, 18 
17 
17 
18 

13,18, 19 



10 
14 
l(i 
IB 



15 



Avcragfea. 



MICHTOA.S. 

Monroe City. ... . 

State Agr, Conege 

LitchMd 

Cold Water .... 



Grand liapids — 

Ifortbport. . 

Holland 




De<j. 
90 
69 



96 
98 
96 

100 
94 

101 



94 
99 
93 



100 



12,14. 
1 15, 18 



13, 14, 17 
18 

117,18 
14,17 

\ 18 



96 



98 
99 

96 

04 

96 



JUtY. 



Date. 



*i9 
4 



G 
27 
30 
1,2 
1 
8 



6, 28 
29 
i 



2G 



Dcg. 
70 
72 



07 
70 
72 
70 
74 



07 

oa 

73 



CO 



17, 27 
25 
28 
29 
8,9 
2,^ 
20 
28 

25, 28, 20 
20, 27, 28 
25,?Sf) 
27 



27 

23 

5, 10,20 
8 
29 
28 
5,6 



26 



27 
27 

25 

7 

25, 20 



07 
02 
OH 
ifi 
72 
08 
04 
0() 
OS 
00 
06 
055 



Beg, 
78.5 
81.0 



80.1 



80.1 
80. 1 
86.0 
79.4 
84.6 



81.3 



79.6 
79.6 
81.7 
82. 2 



R0.8 



In. 



9.64 



9. 04 



2. 95 



1.82 
4.41 
% 74 



% 98 



1.78 
2. 75 
5. 10 
3.05 



3.17 



AUGUST. 



80. 3 



7S% 
77.7 
2 

TX 2 

81. 7 

82, J) 
7R. I 



79.7 



4. 80 



2. 05 
0.45 



3.05 
0.53 
0. 48 



G2 B;^. G 



71 
07 
03 
GO 
09 
73 
70 



03 



61 

54 

04 
58 
61 



87.3 

yo, 5 
SO. 7 
PO. 1> 
fcl2.1 
85.8 
82.0 



81.0 



80.9 



7D.S 
77.5 

81,5 

75.3 

78.9 



1.33 
2. 99 
2. 32 
2. 87 
2. 50 

4. 98 

4. 25 
1,88 
4.38 
1. 50 
1. 21 
1.70 
2.50 



2.47 



2. 39 



2.80 
1. 63 



Date. 



8,20 
2, 11 



0.43 
0.73 



27 
17 
JI 
It) 
30 
30 



6, 17 
17,2<> 
17 
7, 29 



3, 17, 
25,27 
18,31 
31 
17 
8,31 
7,26,27 



Date. 



04 
88 



80 
90 
88 
92 
88 
97 



90 

m 

91 
89 



24 
24 



13 
13 
13 
13,14 
13 



13 
13 
11 



a 



B 



69 
67 



61 
64 
02 
61 
60 



PO 
84 
89 
86 
92 



15 
8 

7,20,31 
17,31 
27, 31 
17, 27, 31 
28 
28 



6,20 
10, 17 
37 
19 
17,28 
28 
1 



15,20 



... 25 

1 
28 

17,27 

6 

\ <3.X7, 
I 26, 27 



84 
83 
84 
87 
38 
85 
S3 
89 

91 

91 

87 
90 
91 
90 
93 
89 



88 

86 

' 85 
87 

86 

86 



13 

13 
12 
13 
13, 22 
13 



.';3 
54 
09 



Den. 
79. 4 
81.7 

79.5 



83.5 
74.0 
76.5 
73.0 
73.0 
79.1 

76.7 



72.0. 
72.0 
74.3 
74.9 

73. 3 



57 
40 
50 
CO 



73. 9 

70.0 
69.4 
71.8 
69.2 I 
75. 0 



In. 
3.63 



4. 00 
3.02 
6.35 

T46 



6.27 
n. 75 
'6.03 
3.95 



2.77 

1.53 
4.34 
2.30 



12 
13 
13 
13 
12 
13 
13, 14 
10 

12 

24 
12 
13 
15 
13 
13 
15 



64 

50 
53 
54 
53 
54 
50 



04 
50 
55 
55 
53 
59 
CO 



710 
711 3 
08. 9 
71.2 
69. 8 
60.0 
68.1 
69. 8. 

73. t) 

77.2 
71.: 
72.6 
73. 4 
73.0 
70.4 
73,1 

TiTil 



12 

10 
10 
13 

11,22 

21 

10,21 



52 

52 
55 
48 

54 

46 

53 



69-9 

70.1 
65.2 
67.6 

68.1 

66.0 

67.2 



3.78 

r>,23 

4. 24 

3. 58 

4. U6 
2. bO 
7. 34 
4. 44 

3. 80 

4.56 
.5. 21 
6.13 
5,88 
4.64 
6. 63 
5. 38 

4.48 



2.03 

2.42 
1.38 
2.56 



2.25 
1.63 
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Stations in States 
and Territories. 



Gtsego 

Copper Palls. 
Ontonagon . . 



Averages.. 
m>lANA. 



Eichinond . 
Axuora 

Tevay 

Mnnexe . - . 



Spieelaajd 

Columbia City... 

irilapa 

Indianapolis 

State Umversity, 

Rensselaer 

Meiiom — 

New Harmony... 



Averages, 



ILLINOIS. 



Chicago 

Near Chicago . . . 

Eidge Fann 

3iIarengo 

(roleon^da 

Aiirora 

SandvAch 

Belviileie 

Otta\Ta 

Winne'bago 

lioaliello 

Wyanet - , - 

TiskilAva 

Hennepin 

Magnolia 

Elmira 

Peoria 

Springiitild * . . . 

Dubois 

Waterloo 

Sontli Pass — 

(xalesburg 

Mancbestor 

Mt. Sterling 

Andalasia — . . . 
Angneta 



JULY. 



Date. 



ll,l(i 
16 



15 
4, 14,16 

17 

■4, 14, 

:15,16 

4,15 
12 
17 
16,17 
IC) 
16 
7 
18 



Averages. 



Manitowoc 
Plvmoutli . - 
Idlwaukee 
Geneva — 



'Wanpacca, . 

Embarrass .. 
Kocky Buu 
Mgerton . . . 



4 
4 

7,13 
17, 18 
19 
17 
Jl>12, 

lt< 
18 
17, 13 
23 
14 
4,18 
18 

le 

17,28 
14 

16, 18 
13 
18 



18 
18 
17 
17 
14, 15 



14 
U3 

13, 18 

:12, 13, 
i 14 
10 
17 
16 



i 

I- 



Beg. 
80 
91 
98 



95 
102^ 

€9 

\ 98 

98 
100 
97 
95 
94 
100 
99 
99 



5, Q6, 27 
5,6,8,9, 
26,28 
2C, 27 

26 

5, 25 
30 
26 
26 
26 
25 
35 

9/25 



100 
102 

98 
IGO 
107 

95 

: 

90 
102 

y7 

100 
101 
102 

98 
105 

97 

99 
103 

98 
103 



96 
100 
103 
100 

94 



94 
97 
96 
98 

1 97 

96 
98 
102 



Date. 



20 
5 
4 



8,9 

8 
27 
25 
29 
25 



20 
25 
20 
25 
26 
26 
26 
25 
26 

25, 26 
o 

26 



Beg. 
SO 
Dl 
56 



72 

73 

06 

60 
66 
60 
06 
66 
64 
72 
70 



70 
66 
66 
57 
68 
62 



26 
25 
25 
25 
25 



7 

25 
26 
24 

25 

26, 28 
26 
26,27 



54 

m 
m 

58 
52 
62 
54 
58 
05 
66 
03 
64 
70 



3 



Beg. 

70.2 
73.5 



76.0 



79.3 

83,8 

84.8 

81.5 

81.7 
82. 9 
80.3 
80.8 
81.1 
82.0 
65-3 
84.1 



82.3 



81.4 
84.8 
hi2. 1 
79.9 
83.0 
77.5 



57 I 80. 4 



72 
68 
70 
60 
67 



59 
59 
56 
61 

65 

55 
61 
60 



7R. 4 
79.1 
WO.l 
70. 1 
80. 9 
79.0 
84.8 
81.9 
g'J. 1 
31. 7 
79.5 

8a 0 



82. 3 
84.0 
88. G 
82.2 
84.5 



81.8 



AUGUST. 



.3 



In. 

"o'.io 



73.6 

tao 

74.6 
80. 2 

79.7 

77.4 
80.4 
80.6 



1. 45 



4. 19 

3. 17 

1.17 

2. 40 

4. 00 
3. 44 
2. 46 
4.49 
2. 38 
2. 55 
1.00 
2. 42 



2. 81 



2.87 

1.75 



2. JO 
2.28 

3. 63 



1. 96 

2, 93 



Date. 



2.03 



*5. 40 
1. 25 
1. 47 



2. 70 



1.79 
1.70 



2.41 



23 
6 

6, 24 



17,23 

16 

28 

17 

16 
6, 28 
7, 17 
28 
28 
17, 27 
28 
1 



5.24 



2. 45 
3. 00 
3. 73 
1.05 



3. 59 
5.19 



17,27 
17 
17 
6 
1 

27' 

6, 17 

111,27 
27 
27 
27 
27 
27 
26 
27 
2f) 
7 

2, 6, 27 
6, 7, IG 
1,29 
27 

6, 26,27 
26,27 
6 
27 



1 
6 

15 

27 

26 
6 

6,27 



Befj, 
89 
79 
64 



Date. 



86 

94 

90 

93 

88 
90 
89 
90 
88 
88 
90 
91 



88 
97 

92 
69 
99 
85 

89 

90 
94 
HO 
91 
^)2 
90 
92 
94 
90 

m 

93 
Hti 
93 
93 
87 
92 
90 
93 
86 



11 

8 
20 



12 

13 

13 

14 

12 
10 
13 
i 13 

10,32 
13 
12 

12,31 



11,12 
20 
12 



88 
91 
88 
89 

87 



14, 17 

no 

. 22 
30 
11,30 

;m 

12, 30 
21 
21 
4,30 
21 
30 
21 
U 
21 
21 
21 
31 
12 

30, 31 
21 
29 



Beg. 
40 
47 
53 



21 
11 
30 
22,30 
11,21, 
30, 31 
13 
9,31 
96 119,29,30 



57 

55 

58 

55 

55 
54 
47 
55 
58 
54 
C5 
63 



60 
56 
57 



58 

5;i 



46 
52 
49 
55 
52 
47 
54 
fiG 
61 
46 
OU 

57 
56 
58 
50 
58 



Beg. 
63.0 
60.1 
68.3 

66.6 



70.8 

74.; 

70,3 

72.1 

71.8 
70.5 
69.7 
70.9 

7a 4 

70.0 
76,7 
74.9 

72.6 



73.1 
73.0 

70.5 
83.8 
75.1 
66.1 

G7.C 

67.6 
71.4 
08,0 
68.5 
70.1 
66.7 
69.0 
07. C 
68. 9 
71.5 
72.1 
67. 6 
78.8 
76.0 
68.1 
71. 9 
73. 8 
70.1 
73.2 

71.2 



53 
51 
48 
55 

55 

48 
54 
50 



66.2 
67.0 
69.0 
67. 8 



63.9 
66.0 
68.8 
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Sfcalionsin Statca 
aiHl Turrit ories. 



Wisconsin— Con. 



llarnboo 

INw Lisbon, 
liayfield 



Averager,. 



MINNESOTA. 



J? Oliver Bay . 

Mianeapolis . 

Sibley. 

w trim . . . 
Suuk Coiitor. 



Averages. 

IOWA. 



Clsfltoii 

T):ivcniiori , . . . . . 

Dnbuquo 

"iViuiiticcllo 

Uowcu's Prairio . 

irt. Hadison , 



Gtittcuberp: 

Mti. Vrniou — 

Iowa City 

ludopcinloiioo , . 

"Waterloo 

Marbie Jlock . . 



AlgoEa ...... 

Kear Algona. 

BoOTioyboro'.- 

. . . . - . 
Poiitaiiello . 
Li^^raa , . . - . . 
AViiiteaboro' . . 



Averages. 



St. Looia Univoi 

Allcntou 

Hcmatito 

Oantou 

EoHa - . 

Jeffiirson City . . . 

BermitaiL^e 

Warreusbniji; . . . 

Oregon 



Averages.... 

AtcMson 

teavenwortli . . 



Dato. 



fT 
!2 
11, M 



10 



111, li 

17 
17 

%) 

18 

ni.n. 

IJ, 14, 17 
14,ii8 
17, iiO 
17 
15 



17 
20 

20 
liiO 

:i£i 

20 



IB 

13 
17, Jrt 

in 

20, 22 
JO 
2i 



i20 
21,22 



Bcq. 

m 

101 



07 
101 

08 

U7 



1)7 

103 

J l)G 
01) 

m 
lot 

105 
100 



03 

m 
m 

101 

90 

m 



03 
100 
10;2 
100 

00 
101 
JO.S 
lO-i 
105 
105 



107 

ioa 



ji:ly. 



0 

Ti, 25. 27 
rK5,24, 
^25,27 
24 



20 

20 
20 

2r» 

25, 20 
20 

2(3 

2G 
20 
24 
25 
20 



2u 

•1 

27 
2S 
21 

;)i 
24 
25, 20 
24 



25,20 
2H 



2rf 
1 
20 
20 

,11,25 
25 



M/25 
24 



48 
05 

o;j 

50 
05 
58 



50 
51) 
(iO 
00 

04 

50 

0*:) 
5:] 

(50 
r>0 
04 



77. 7 

tn.2 

72.4 



05. 1 
7^4 

7t?. 5 

77. 5 

75.5 



70. 0 



05 
04 
01 
50 
04 
00 
01 
03 



09 
04 
04 
04 
02 
73 
CS 
07 
70 
Od 



70 

m 



K). 2 
70. 3 

84.2 
77.1 

BO, 0 
go. H 
B2,3 

b:]. 5 

81. n 



83. a 

77.2 
78. 1 
80.7 
70, 0 
80. 2 
84.2 

ei.8 



60.5 



84.2 
RLO 
82. a 
82.0 
70. 5 
H'l 0 

64.5 
82.9 
64.5 



83.0 



80.0 
85.4 



1. 00 



5. 1)2 
4.07 

;j. 00 
1.7a 

3. 02 

r>. 72 



a. SH 



a. (SO 

5. 43 

a. 07 

2. !)0 

2. 45 

4. 85 



(). 15 

a, 10 

4. 6J 



4,59 



5. a4 

4. 00 
1.2(j 
0. 75 
2. 25 



4.12 



1. 01 

2. ao 

2.05 
2. 50 
1.87 

i'oo" 
1.75 
1. 53 
4. 22 



3.45 
3.10 



AUGUST. 



o 



24 

2a 

15 



^ 15,21, 
^20,27 
20 
27 
20 
20 

<; 15, 17, 
i20,27 

27 

20 
24 
20 
25, 27 
15, 25 
1 



15 
15 
15 
15 
15 
17 
10 
5 



0 

7,27 
8 
1 

G,7,e 

0 
0 

0,10 

11 



J>e(f, 

:)4 
!;o 



bS 
87 

m 
b5 



y 

00 
88 
HO 

] 63 

89 

91 

02 
97 

oa 

00 
80 

83 

■89 

80 
88 
92 
92 
90 
80 
90 



91 
97 
94 
95 
92 
95 
lOJ 
92 
98 
95 



Ditto. 



2<) 

n\ ai 



48 
50 



12 

ao 

20 

ao 
ao 

21, ao 

21,29 
12, 21 

:jo 

2*) 

29, ;k) 
an 

^11.29, 
I 30, 31 
30 
30 

20, 29, 30 
8. 9, ai 

30, .'U 
2!) 

11,20, ao 

30 



12, 21, 30 
12,21 
i> 
13 
0 

10, 22. 31 
21 
29 

29, .30. 31 
29 



94 12,30,31 
100 21,22 



4d 
4ij 

41 

53 
4c< 



50 

55 
50 

5a 

50 
53 

44 

51 

4H 
48 
40 
48 
48 

50 

50 
47 
54 
50 
54 
52 
.50 
50 



Ot 

r)4 

53 
45 
01 

(;o 

54 
55 
54 
54 



54 
48 



05. Vf 

Tin 

05.0 
07. 4 



04. 1 
07.1 • 

00.1 

G5.2 
70. 5 
00.5 

C(>.0 



71.7 

GR.B 
OB. 9 
OM 1 
07. 0 

70.3 

04. S 

C7.7 
09.1 

03.9 

08. 8 
70.0 
07.8 

79,8 

00.2 
OG. 5 
GB. 4 
07. 2 
0B.0 

09. 0 
60.5 
07. 4 

68. 2 



75. 

72.2 

73. 8 

70.1 

73. 2 

75. 0 

7.a.2 

74.2 

71.7 

72.1 

73.1 



72.1 
09.3 



In. 



2.0.' 



,3.75 
3. 06 

2.81 

2. 87 
0.9^ 
5, 44 

3. 14 



'1.50 

a. 08 

2. 35 
1.70 
2. Co 

a. 34 



4.67 
1.90 
3. 00 



3. 83 
3. 00 
3. 55 
3.(10 
2. HO 



2. 93 



3. 95 
5. 54 
5. 9.) 

2. 40 
7. 15 

.5.' 51 
0. iXi 

a o: 

3. f2 

5. 4a 



0. 40 
7. 15 
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Statioufj in Statf^s 
and Tcrritorit's. 

■• Es: ■ — 


■.» 

JULY. 


AUGUSTj^ 


Date. 

i 


2 

1 . 
si 


f 

Bate. 


2 

1 
i 


§ 

d 

a 
a 




Date. 


S 

r 


Date. 


S ^ 
''A 

B 


£ 

1 
S 

1 

S 


si ■ 

.a 

p5 


Eaksas — Con, 
Olatlio 






Beg, 




In,. 


4 
% 0 
J, 5 
5 
1 
J 


97 
100 
93 
97 
92 
94 


20 
31 
31 

30, 31 
30 

20,22 


.54 
62 
57 
54 
54 
55 


Beg. 
1X\ 
78.8 
74.2 
74.2 
71.1 
70, 0 


14.40 
B. 9© 
8.32 


Baxter Springa 

Xawrenc© 

Holton 


22 
21 
20 
20, 21 
21 


106 1 24 
101 j 25 
111 24 
98 25 
106 25 


70 
72 
69 
67 
64 


86. 3 
85.* 9 
8D.1 
80.2 
85. 8 


4. 05 
"4.'76" 

«J. MO 


State Agr, College 
GoniLcil Grove., 

. Averages 


5. 94 

iO. W 






85. 5 


3. 63 


id, 0 


ti. 


KEBBASKA. 

Omalia Mission.., 
BlklM>ni 


20 
20 
20 


105 
102 
104 


4, 24, 31 
24 
24 


70 
65 
07 










83.5 
81. 4 

82! 0 


2. 00 
3. 39 






23 
5 23 
16 
24 
1,5 
2,23,24 


80 
88 
89 
89 
90 
84 


22 
29, 30 
'29 
29, 30 
29 
31 


53 
53 
52 
55 
50 
55 


uy. u 
68.8 

70.0 
69.6 
73.0 






2.45 


BeHevne 

Glettdale 

3rel)r^iska Gity , 

Averages 


20 
20 
20 


90 
IOC 
99 


24 
24,25 
25 


66 
6G 
08 


85.2 
83.7 
83.2 


1.40 
3.00 
2. 82 


1.90 
6.30 
5.40 


83.2 


2.52 


70.5 


4.01 


mm. 
G't Salt I^ke City 










3 
3 


91 
95 


31 
30 


50 
56 






73.3 




24 


95 


9 


60 


71 ft 










73.8 




72.8 


3.09 


San rranclsca 


2 

7,29 
24 


70 
70 

104 


11 

C 1,2,10, 
i S5 
2,3 


52 
1 53 

52 




10 
15 

yi,c,io. 
J 20,21 


71 
83 

jlOO 


29, 30 
27 

26 


51 
47 

52 


57.1 
60.7 

76.0 


0. CO 

•0, 06 

0, 00 


57.1 
55.0 

7a 0 


aoo 
6,00 

0,00 


64.6 


0. 02 




0.00 


Port Townsend 


5 


84 




53 


17,16 


85 


19,20 


50 


64.1 


0.00 


63. 7 . 








OCTOBEll. c 


mmpu 

Stenlieii 

West "Wa^erville, 

Stodwh 


6 
1 
1 
1 
1 
1 
1 


70 
80 
74 
81 
80 
78 
79 


17 

18 
18 
30 
17 
17,18 
17 


36 
33 
39 
36 
34 
30 
34 


53.9 
56. 7 
56.3 
56.9 
55,3 
55.5 
58.2 


7. 50 
4,73 

8, 24 
8.82 


8 
8 
8 
8 
8 
8 
8 


• 

62 
72 
67 
74 
74 
74 
72 


24,31 
24 
31 
■30 
• 31 
24 
30 


18 
21 
22 
24' 
16 
18 
24 


41.2 
42.7 
'43.5 
44 2 
4L6 
42.3 
42.9 


3. 24 

o;7a 
0.S8 
1.20 




8. 79 
7. 13 


1.13 
0.65 


56.1 


7,54 


'42.6, 




JIJSYt ■n.AirUrBni Itrv. 

StTsitford.. 


12 
I 


84 
87 


18 
18 


30 
24 


53.9 
56.2 


6, 17 


5 

• 8 
8 
8 


64 

72 
71 
72 


24 
24 
24,30 
18,24 


10 
14 

25 
25 


39.6 
4a 0 
45.4 
46.2 


1.29 
1.70 
1.51 
1.60 






Gofl^towu Center 


1 
11 

% 


85 
77 


18 
18,22 


32 
34 


57.5 
57.6 


16. 40 
<>.00 
















56u3 


9.52 




44.1 


1.53 





























41 
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Tjunenbiiro: 
North Craftabury 
Bandolph . 
Wootlptocl^ 
Hear St-. Albnns. 
West Charlotte . 
Middlobury 



EiDgetoii 
Topsfielcl 
Lawreuco 
Georij:otowii 
"Newhury 
Milton . . 
Cambridpo 
Nortli BflUirica 
Weat Kowtou 

"Worcester 
MenQou 
Lnnciibwrp; 
AnaherHt . . 
WiUiaii>8 Cc)llc;j;tj 
Hiiasclftlo 



RHODE IfSLANf) 

Newport 

Ponifrot 
r.ol:imbi.'i 
^.lUttlbtcnvii 
Colclironk . . 
Tv'atcvbury 
lii'ooIUicbl 



Houth n art lord 
Troy 

Gnrriftoa'a 

Thro.^'s Node 

Deaf nib IiKHt 
Ooluiubin (jollc'tiie: 
Flat Busk 

IS'ewburgU 

Miuavillc 

Gonvcnunii' 

iS'ortb ILumiioiiil., 

JTonficvillo 

South Trc'Btoii . 

Caz^no^^a 

Onoida 
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ItationsiD States 
and Territories. 



sEPTBinjEa. 



Date. 



YoBK— Con. 

DepauviHe 11 

Oswego 3, 10, 11 

Palermo 10, li 

l^ovth VolBcy 12 

Kiciiols 12 

^Tewark Talley 

KoGheeter 

Little G-enesee. . 
Suspension Bridge 
BuflbJo^ 



I 



Date. 



Averages. 



SEW JERSEY. 



Pateraon < 



:fc7"ew Brunswick. 

Trenton 

Moorestown. - , - - 

Elwood 

Kio Grande 

Dover 

Haddonfield 

Xewfield 

Oreenwicli 

Vinciand 



Averages. 



11 

2,12 
12 
2 



Deg. 
82 
73 
81 

' 82 
87 



78 
78 
35 
87 



11 
13 

12,13 
13 
12 
11 
C,23 

12,13 
12 
13 
12 
13 



Iffyces--.-- 

Fallsington .... 
Fbiladdphia . . . 
Germantown... 

Horsham 

PlyxBouth Meeting 

DybeiTV- 

TjeMghTJniversity 

White Hall 

J'aetoryTille 

Eeading ---- 

Parkershurg — 
"West Chester . . 
Silver Spring 
Mount *Joy , - 

Harriaburg 

Fountain Jbalo,- 

Tioga 

Lctwi6bur£j . - 

Ickesbyirg 

Grampian Ellis 
wToimst-own - * - - 

Franklin 

ConnneUavillc 
NowCastlO 

Beaver 

Canonsburg — 



12 
12,13 

12, 
13 
12 
12 
12 
12 
12 
12 
12 

11, 12 
11,12,13 

11,12 
12 
12 

11,12 
12 
12 
12 



12 
*i, 13 
11 
12 
12 



90 
86 
87 
86 
88 
90 
93 
84 
86 
95 
86 
96 



18 

18 
19 
18 
19 
18 
18 
19,30 
18 
30 

18,19,30 
18 



Averages. 



Woodlawn - . . 

Annapolis 

,St.Imgoes . 
EnuQittsburg^- - 



87 
87 
90 
85 
86 
84 
85 
84 
85 
84 
89 
62 
90 
91 
85 
82 
SO 
84 
£4 
81 
76 
61 
SO 
82 
79 
84 



♦13 

10,11 
12 
12 



90 
86 
90 



22 
22 
21 
21 
18 



21 
19 
17 
21 



9 



Veg. 
34 
43 
36 
39 
36 



17 
18 
17 

28 
18 
18,19 
18, 19 
18 
18,19 
18 
18 
18 
18 
18 
19,30 
18, 19 
19 
17, 10 
30 
18 
IB 
13 
IS 
13 
18 
18 
IB 



18 
30 
17 
17 



42 
35 
40 
38 



42 
41 
43 
48 
45 
30 
42 
41 
45 
40 
47 
44 



I 

I 



Deg. 
57.3 
58.1 
57.7 
58.3 
59.4 



30 
4i) 
49 
43 
44 
42 
30 
38 
35 
32 
40 
44 
48 
40 
43 
47 
43 
33 
38 
35 
30 

a3 

35 
35 
32 
43 
37 



58.4 
59.6 
€0.7 

59.5 



,c3 

1 



OCTOBER. 



Date. 



In. 
4. 45 

4. 71 
4.10 



44 
49 
52 
42 



60.4 



63.2 
63,9 
64.5 
68.2 
65.3 
62.2 
69.3 
63.1 
67.7 
66.0 
67.2 
68,3 



7. 51 

2. 95 

3. 75 
5. 06 



6. 44 



7. 71 

8. 96 
7.99 
7.25 
8.27 



5. 13 
10.85 
10.10 



65.8 



58.0 

66.0 

67.9 

65.7 

64.1 

65. 1 

56.6 

61.6 

63.6- 

58.7 

63,9 

66.5 

62.3 

€4.1 

64.7 

65.1 

62.8 

62.5 

GO. 7 

61.9 

56.6 

57.3 

50.2 

G1.4 

61.8 

60,8 

CI. 4 



7. 79 
5.45 



a 00 



4. 90 
6. 60 
8. 61 



62.2 



8.40 



4. GO 



9. 40 
8.24 



5. 58 
0. 86 
7. 90 
5. 71 
4. 86 
6.3G 
10. 92 
4.88 



2. 00 
7.96 



6. 70 



7 
7 
7 
7 
5 

5,7,11 
7 
7 
7 
7 



66.0 
69.7 
70,3 
64.1 



8.13 
6.34 
6.15 



Deg. 
70 
68 
71 
72 
72 
66 
73 
74 
76 
76 



Date. 



11 

n 
11 

8 
1 
8 



5 
11 
1 
1 

1.5 



9 
10 
1 

12 
11 
11 

5 
11 
11 
11 
1,6,11 
13 

1 

1,11 
If 

7,11 

1, 11 
1 
11 

11 
13 
1 
7 
7 
2,7 
7 
7 



11 
1 
7 

11 



30 
30 
30 
29 
18, 30 
24, 30 
18 
18 
18 
29 



69 
67 
69 
70 
72 
78 



67 
67 
80 
70 
78 



18,24,30 
24 
18,24 
18 
18 



70 
71 
70 
77 
70 
70 
69 
67 
65 
63 
69 
69 
68 
72 
72 
C8 
70 
68 
OS 
74 
68 
67 
73 
78 
70 
74 
77 



74 
71 
74 
78 



24, 30 
24 
24 

18, 30 
24 
18 



I 



23 
20 
20 
24 
23 
22 
27 
18 
28 
27 



30 
24 

18,24 
24 
24 
24 

18,30 
24 
24 
18 

18,24 
24 

18,24 
24 
18 
24 
16 
18 
18 
30 
18 
30 
13 
18 
18 
18 

18,24 



27 
28 
.29 
32 
28 
24 



Deg. 
43. 2 
45.6 
43.4 
45.2 
45.7 
43.4 
44.3 
45.3 
46.4 
47,2 

46.2 



49. 3r 
49.8 
48.8 
53.5 
51.4 
53.0 



29 
31 
27 
32 
25 



18 
18 
23 
19 



18 

31 

35 

29 

i29 

20 

20 

25" 

24 

20 

31 

27 

33 

25 

28 

30 

30 

12 

24 

23 

17 

29 

22 

20 

22 

20 

23 



at 



J7t. 

3. 60 

0. 92 

1. 40 



1.67 
2.25 
3.60 
2.55 

2. 07 



1.31 
1.25 
1. 34 
3.21 
1.62 



49.2 
51.2 
,52.2 
53.4 
53.5 



44.6 

51.7 

53. 4 . 

51.2 

50.5 

51.1 

43.3 

47.2 

48.1, 

44.8 

51.6 

52.4 

52.0 

50.7 

50.9 

51.0 

49.5 

41. 0 

46.8 

48.5 

43. 

46. 

46.4 

49.5 

50.2 

50.3 

50.0 

48. 8 ' 



1.15 
1.58 

'a72 
1.08 

1.47 



2.05 
1.60 
2.24 

i.'ei 



1.02 
1.16 



0.60 
1.60 
2.15 
0. S3 

0. 68 
2. 96 

1. 97 
2.68 



0.50 
1.52 

1 59 



30 
31 
36 
92 



52.2 ! 2.10 
56.1 i 1.57- 
54.5 ; 0.68 
49.9 ...... 
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Sfcationa in States 
and Territories. 



3kLvuYU\:a>— Con. 

lIt.St.?aai'.y\sCol, 

Averages 

VIIlCI^'IA. 

Snrry Ct. IIoiiho. . 
JohuaoDto^vn . . . . 

Comnrn 

Stauntou 

Ht. Solon 

Lyuclilmrjj 

Siio^willo 

^VythcviUo 



Date. 



Averages. 



WEST VIRGINIA. 



Romiiov 

White Day . . 
"Weston 



Averagoft 

NORTH CAR0I.1XA. 



K'enansvillo,. 
Goltlaboro' 

Ealeigh 

Oxford 

Albemarle — 

Statesvillo... 

Ash<3yillo — 



Averages 

SOUTH CAROLINA. 



Aiken.,. 

Go wdeysviUo.. 

Averages... 

GEORGIA. 



Atlanta . 
I>onfiold- 



Averages . . 

ALABAMA. 



Opclita 

Carlo wvillo 

Moulton.-.i 

Greene Springs.. 

Havana .'. . . 

I'ish Kiver 



Averages. . . 

FLORIDA. 

Jacksonville . . 



1,1:5 



112 

11 
11 
11 



11 

n 

V2 



o 

u>, i5 

*i, 13 
1 

1 

8, 9, 12 



:i,A 
123,-2.1 
I'i 



1 

14 



ir? 
ifl 
11 
1 

1,11 

13, 15 



24,25 



4J 



Date. 



17,18 



93 



81 

Si 
85 
84 



85 



m 

05 

00 

85 
83 



I 67 
61) 



17 



18,10 
18 
13 



18 
18,11) 



30 
30 
30 
18 

30 

30 



18 
16,30 



87 

90 



01 
91 
80 
8!) 
HI 
Si) 



94 



ia,ii) 

18 



10 

36 
30 

UG, 27 



18 



Dcty. 
■it 



5^ 



45 
3i2 
47 
3(i 
3(3 



38 
•iO 
40 



4f) 
51 
41) 
44 
42 

41 

42 



50 
50 



48 
48 



54 
5a 
47 
51 
52 
63 



63 



ft 



G'2. 2 



G().5 



74.1 
71.7 



m. 8 
5a. 6 

(B.X 
(53. 8 
(M. 0 



67. 0 



63. 5 
GB. 5 
03. 8 



05. 3 



75. 2 
75. 2 
73. B 
71.4 
71.0 

50.9 

60.7 



70.0 



73.1 
72,8 



73.0 



70.1 
74. 0 



72.1 



74. D 
70.3 
6.9. 0 
73.7 
72.6 
79.4 



74.3 



81.2 



a 



7. IS 



7.10 



0. {yB 
4. 50 

12.06 
4. 27 



5. 51 



0. 1^2 
2. ilG 
2. 95 
7. 29 

3.09 



3.15 



4. 04 



4. 04 



3. 84 
3.18 



.3. 51 



4. 59 
0.21 
5. 27 
.3. 07 
4. 98 
0. 23 



5. 15 



6. 15 



Date. 



l,e 
I 
J 
1 
I 

11 
11 



. 11 

7,8 
1,14 
o 

8. 32 

: 1,2,11, 

■ 13, 28 
11, 12 



12 
12 



11 
7 
1 
7 
1 



ft 



. 69 



83 
70 
75 
11 
78 
72 
75 
70 



23 

m 

24 
18,23 
18,23,29 
IS 
18 
23 



78 
84 



82 
85 
78 
83 

70 

75 



79 
62 



70 

79 



67 
82 
70 
78 
80 
83 



88 



Date. 



24 



IB 
18 



23 
23, 24 

2.5 
18, 24 

2^1 

24 
23, 24 



23, 24 
23, 25 



25 
24 



20 
24 
23 
23, 25 
25 



24, 20 



in 



29 



ft 



40.9 



33 
36 
34 
35 
32 
37 
24 
26 



26 
2G 



59. 5 
57, 7 
55. 7 
53.0" 
56.5 
57.2 
51. 4 
5;J.3 

55.5 



51.2 
55.3 



38 
38 
35 
30 
28 

20 

31 



42 
37 



35 
37 



43 
40 
.34 
30 
40 



53.3 



02.2 

61. 

60.5 

56.5 
57.2 

54.7 

55.6 

58.3 



62.0 
62.0 



55. 7 
61.4 

58.6 



G2.7 
65. 4 
58. 5 
.61. 9 
02.6 



02.2 



72,9 
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Stations in States 
and Tciritoncs, 



TEXAS. 

Gilmer 

Houston 

Cqlumliia — 
Waco..- — 
Austin , 



Date. 



S 

in, 12 

12 
20 
12, 22,24 



Averages. 



LOU1SIA27A. 

XeTT Orleans - . 
Bcntou. 



MississiPFr. 



Grenada — . 
Broolihaven . 
liatclxez . — 



Averagea. 



T&NXESSEE. 

Elizabnihton . 
Tuscnluin College 
Lookout Muuntam 

AuBtin 

GlarksTine 

Memphis 



Ar^ages. 



KEOTUCKY. 

Pine Grove 

Lexinorf:on 

Dan-yiUe 

lioniaville 

Clinton..- 



Averages. 



OHIO. 



27ew Lisbon - 
Steuben viHe. 

Painesville... 



MilnersviUe 

Cleveland 

Smitlmllo 

booster 

Gallipolis 

KeUey's Islajid . - 

Sandttsky 

i^orwalk 



22, 24 

e 



7, 8 
10 
11,12 



11 
11 
8 

8 
7 



9 
8 
15 
8 
8 



Veg. 
08 

j 82 

97 
9G 
94 



89 
69 



88 
92 
83 



80 
9L 
85 

m 

87 
05 



23 

2-1 

2G 
23 
23 



18 

26 



2G 
26 
23, 27 



30 

16, 19, 30 
25, 26 
26 
25 
24 



JTorth Fairfield. | 



WcsterviUe- 
HEirion. - . 
IBlleboroV 
O^oledo . . . 



Bowling Green.. - 

Ke;Ftton 

ITrbanaTJniversit:^- 

Bethel- 



11 
2, 12 

12 

1 

12, 15 
14 
1 

'l6,'i2' 
10 

3 

1 10, 11, 
12,13 

3,8 
B 

11, 12 
5,8. 
1^,12 

8 

e 



86 
84 
SO 
87 
88 



20 
17, 18, 2G 
17 
26 
,20 



85 
78 

78 

85 
79 
SO 
87 

'63 
70 
78 

73 

60 
78 
78 
82 

82 

80 
81 
85 



18 
18 

17,21 

18 
17,18 
17 
18 

" '25 

17, 20 

20 

20 
11 
17 
17 

17 

18 

26 
26 



Der/. 
48 

05 

59 
53 
53 



72 
50 



44 

53 



42 
46 
49 
44 
45 
51 



36 
42 
48 
38 
43 



34 
43 

44 

S6 
43 
38 
38 

"47 
40 

, 42 

42 

42 
36 
40 
36 

38 

46 
37 
38 



Dcg. 
74.0 

73.6 

7S. 5 
77.0 
77.4 



70.2 



75.0 



In. 
5. 51 



2. 50 
2.80 
1.72 



3.13 



72.9 
77.0 
73.8 



74.6 



67.2 

08 8 
7J,0 
68.7 
65.8 
71.7 



5. 15 

lsP'25 
3. 80 
9.31 



68,7 



63,3 
63.6 
68.8 
65.4 
C6.2 



65.5 



63.0 
64.1 

59.3 

59.3 
59.7 
62.4 
63. 7 

63.' 9 
57. C 
59.6 

60.6 



3. 50 



3. 50 



7. 12 



8. 03 
7.81 

9. 75 
5.57 



7, 53 



2. 38 



7. 75 

5. 33 
4. 72 



59.0 
60.2 
59.9 

62.1 

63.9 
60.5 
61.0 



3. 58 

3 '29 
3. 20 
2. 17 

2. 71 

5. 72 
3,5? 
8. 89 
2.50 

G, 30 

8. 19 

6. 75 



OCTOllER. 



Date. 



3 

7,14 

14,15 
0 
5 



12 
14, 16 



79 

93 
88 
93 



1, 6, 7. 
13 
1 



13 



0, 7, 12 
7 
7 
1 



.7 

7 

7 
7 
5.7 
5,7 

7 
7 

7, 30 



0 
7 
o 

7 

' 7 

7,13 
7 
1 



9, 20, 2;> 
9 

23, 25 
24 



86 

82 



80 
82 
80 



80 



74 

82 
77 
85 



Bate. 



o 

P 



24 
9 



23 
23 
23 



22,23 



0 
23 
23 
23 



78 
76 
88 
81 
78 



76 
74 



75 
75 
74 
78 
80 
73 
73 
T2 



73 
73 
.72 
74 

80 

67 
75 
78 



13, 23 
18 

18, 23 
23 
9 



38 

GO 

47 
47 
45 



CO 
42 



37 
44 
40 



28 



St 



JDeg. 
66.9 

70.2 

71. 
67.3 
69.0 

08.9 



65.9 



02.0 
03.0 
66.7 

64. 1 



56.9 



42 
32 
33 
36 



18 
18 
9 0. 17, 
UB,24 
23 
18 
18 
18 

13, z^ 

23 
23 
18, 23 

23 

S3 
23 
23 
23 

23 

17 23 

• 2:1 
23 



28 
29 
35 
30 
31 



20 
27 

32 

26 
2:) 
20 
27 
28 
32 
25 
26 

2G 

21 

21 
27 
19 

20 

3G 
22 
20 



60.1 
57.8. 
56,0 
59.1 

58.0 



54.0 
54.2 
60.4 

55.5. 
55. 

"isTo 



51.5 
3.0 

'47.0 

48.7 
48.3 
50.3 
51. 5 
53.3 
50.8 
49.0 
48. 8 

50.2 

49.3 
47.2 
50.8 
47. 9 

49.9 

50.7 
49.9 
50.5 
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Oiiio—Cou. 

iTnolisoulJurs: — 
Oiiicimi;ili (II). 
Do. (P).,- 

CoUo'^o nm 



lllCniGAN. 



Monroe City 

State A|;i'.CoUe|;c. 

Litchlield 

Coia Water 

Grand liapids 

Noilhporti 

Muskofjon 

Holland 

Otscf^o 

OopperFalls 

Ob ton agon 



Date. 



4. 8,irj 



11 

10 
V2 
11 
V2 
10 



Anrorn 

Vcvay 

^tuiu'io 

Birlcehmd 

C'duiubia City — 

«Jnb]ni ^ — 

hidinimpoliH 

SUHoUiiivorrfity.'. 
Jtou.ssol:un'. . ... 

Mfi'oiu. , - 

3^(iwikirmuiiy 

Avorascs 



ILTJKOLS. 



Cliicafro. 

KcarCMcago. 
lUdgo rarin-- 

Mareiiffo 

GGlconda.. 

ATu-ora 

Sandwich — 
liclvidoro . . . , 
Ottawa 

Bocliello 

Wyanct. 

TisMlwa 

Jlennepin . . . - 

Elmira 

Peoria 



Springiield 

Buboia 

Waterloo 

SontliI?aS8 

G-alesbnrg 

Manobestor.. 
Mt. Sterling--.. 



10,11 
10 
7 

6 



n 

11 
ji 

8 

''I 



Dcrj. 



83 
80 
7-1 



12 
2 

10,11 
12 
30 
12 
10 
2,13 

10 

10,12 
10 
10 
10 
10 
12 

14 

12 

2,11,12 
8 
10 
11 
10 



84 

m 



ro 
8;i 

8(1 

^\ 

8i 
8'2 

b5 



Dato. 



21,23 
17,21 
21, 25 
21 
2L 
£0 



84 
90 
84 
83 
07 
80 
84 
78 
83 
81 
82 

m 

87 
8G 
82 
83 

89 

84 
82 
93 
81 
83 
90 



21 

21 
24 

20, 21. 

23. 24 



17, 



L7,l0/-y 



17 

25 



23 
10,17 
17, 23 
17 
17 
23 
23 
21 
23 
23 
23 
23 
23 

2:^ 

23 
17 

' 16, 17, 
18,24 
2G 
23 
23, 26 
23 
10 
23 



41 
43 

40 



30 
32 
36 
33 
34 
32 



34 
.12 
27 

36 



33 
44 
34 
3-> 
34 
41 
3(j 
40 
3U 
41 
40 



43 

38 
40 
30 
40 
32 
33 
38 
30 
31 
31 
30 
33 
34 
32 
38 

40 

30 
43 
43 
33 
41 
38 



Ben, 
02. 5 
C2. 3 
07. 7 
03.1 



01.0 



51 2 
5H. 8 
57. C 
57.2 
57.8 
55. 2 



57. 4 
57.1 

40.3 

53. 9 



Cll 

CI. (i 

00, 0 
53. 3 



ogtoheu. 



3 



In. 
G.OO 
7. 10 
y.21 
arid 



5. 16 



3. 55 
2. 05 
4. 19 
4. 25 



0. CO 

2. 



3. 82 



(1. o;^ 

G, 12 

4.27 
U. (13 



00. 4 I 0. 50 

51!. 7 I 5. 31 

('2.0 ! 

C^. 0 hi. 37 

04.4 0.12 

07. 5 H. 4!> 



02. 4 



01.2 
01.3 
01. 3 

55. 5 
72.6 
56.7 
57.9 
55.8 
58.3 
58.9 

56. 5 
59.5 
58.5 
59. 0 
58.2 
61. 3 

59.4 

56. F5 
Gfn 6 
67.0 
59.0 
63.3 
64. 3 



0. 78 



7.08 

i'oo" 

6.67 
4. 70 
5. 47 
2.10 
7.16 
3.43 
5. 23 

i'ii 



2. 01 
4. 46 



13. 60 



5. 28 
3.89 



Date. 



27 
5 
30 
5, 30 
30 
5 
30 
10 
10 
4 



30 
7, 30 
2,7 
20, 30 
2, 5 
2,7 



96 
10, 20, 30 
30 
30 
6 

26 
30 
20 



20 
20 
1 
26 
20 
26 
20 



20 



6, 25 



Deff. 

7i) 
75 

BO 



06 
69 
08 
08 
70 
60 
70 
GO 
70 
02 

04 



FO 
iO 



Dato. 



23 
ri3 
23 
l.V-*J 



22 
23 
17 
23 
17 
22 
23 
22 
22 
2d 

17 



18 
17,23 
23 



74 
74 
75 
69 
89 

n 

72 
70 



75 
75 
79 
72 
78 
74 



78 
77 



75 
81 
73 



22 
23 
18 
17 
17,23 



8 
17 
23 
17 
23 
17 
17 
17 



17 
17 
17 
17 
17 
17 
17 

8, 9, 17 

10 

8 



S,l7 
17 
17 



ci 

>1 



28 
30 
34 
30 



52.7 
52. 5 
57. 4 
57. 7 

50. 7 



20 
12 
22 
20 
24 
23 
24 
25 
24 
20 

28 



26 
30 
27 
20 



40.8 
45.2 
44. 6 
44.7 
44,9 
43. 1 
45.3 
45.3 
45.1 
30.7 

43. 3 
-13.5 



52. 5 
54.0 
.50. 4 
50. 2 



20 
20 
32 
30 
32 
33 



53. 0- 
50. 5 
5t.O 
5L9 
.>1.3 
55. 4 



30 
30 
17 
29 
25 
21 
24 



.52.9 
50.2 
51. 5 
45.2 
VAk H 
40. 2 
40. 1 



19 
13 
22 
22 
24 
24 
29 

30 

24 
32 



45. 0 
'JO. 2 
49.0 
48.9 
51.0 
49.0 
51. 9 

51.6 

47.8" 
57.1 



27 
29 
28 



48.0 
53.3 
53.5 
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Stations in States 
and Territories. 



Ilunois— Con, 



^ndaltisia... 
Amgnsta 

. ATeragea. 



SBFTEMBER. 



Date. 



a 



YnSCOXSEs'. 



Manitowoc 

Pljmontb. 

Huigliani 

MSlwaiikee 

Appleton .... . . 

Gejieva 

ISTaupacca 

So^aFraira. . .. 
Itocky Knn 

idgerton 

Bayfield 



Averages. 



MCrSfESOTA. 

Bearer Bay . . . 

St, Pavir 

Minneapolis - - . 

Biblxsy- 

iNew^ tJlm 

Sank Center... 



Averagos, 

IOWA. 



10 
11 



10, 12 
10 



8,12 
12 
10 
1 
1 
1 

9, 11, 
12,13 
5 



I>eg, 
81 
83 



23 
IG, 17,23 



■77 
78 



5,9 
9,11 
4 
11 
11 



Clinton 

Davenport. - 
Dabnqne 

MonticcUo 

Boweu's Prairio - - 
Fort Hadison , - . ^ 

Gnttenberg 

; Ht. ^^emon 

lo^a City 

lBdej)endeiicc 

J?'t Independen co. 

T7atorlo6 

Marfele Bock . 
lowalTalla..-.- 

Algona - 

Kecr Algona . 
Fort Dodge •.^ 
Boonesboro' - . 

Itolfe 

Pontenelle. 

XK>gaii , - 

Woodbine — 



Averagea... 

' AnssouBi. 

St. Louis UniT'ty, 

AUenton 

H^imtite 

Caa^ 

Bdfe. 



0,10 
10 
8 

2,8, 
If. 11 
11 
11 
1,11 
8 

1 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 



79 
72 
81 
75 
74 
78 

80 

74 



71 
72 
72 
79 
80 
73 



86 
80 
78 

78 



1' 



11 

♦12 
11 
8 



7S 
87 
8' 

81 
85 
83 
61 
7(3 



70 
82 
82 



83 
86 



Datd. 



4J o 

s ^ 

r 

•a 



e 
a 

o 
a 



33 

42 



JDeg. 

5D.8 
02. 8 



21 
21 



21 
23 
21,23 
23 
20 
23 

23 

25 



23 
25 
25 
25 
25 
23,25 



17 

23 
2.5 

17,23 

23 
23 
23 
23 

17,23 
23 

£2^23 
22 
24 

17, 23 
25 
22 

23, 24, 25 
17,23 
23,24 
22,23 
23 
23 



34 
27 



83 
85 
87 
87 
83 



23 
17 
17 
23 
17 



33 
36 
32 
35 
31 
32 

30 

28 



30 
23 
25 
18 
34 
22 



38 

35 
38 

34 

32 
29 
2G 
30 
32 
32 
29 
32 
33 
32 
30 
31 
34 
33 
33 
35 
31 
28 



44 
35 
35 
29 
42 



60,5 



55.3 
53. 1 



OCTOnBU. 



Date. 



In. 



4.20 



5.41 



3. 72 
3. CO 



5G. 4 0. 00 



56. 0 
54.3 
52.0 
55.0 

57.2 

40.2 



54.4 



48.7 

51.5 

50.5 

46. 6 

56.9- 

48.9 



50.5 



61.? 
57.9 
57.1 

55. 1 

54,5 
60,1 
53.1 
56.0 
53.8 
55. 3 
54.8 
M.8 
54.7 
57.3 
52.2 
52.0 
53. 8 
56.6 
53.5 
57.2 
K4.0 
54.8 



55,8 



64.7 
62.5 
64.4 
62.3 
64.1 



4.21 

s.'d' 

1. 88 
2. 13 



3.07 



4. 67 
2.88 
2. 78 

2. 96 

3. 89 
3. 44 



3. 44 



5.20 
5. 85 

5. 06 

6. 72 

7. 20 

2.C5 



5. 17 
6, 00 
8. CO 



1. 85 
3. 55 
4.89 
5.63 
4. 20 



5.14 



5.43 
7.19 
7. 05 
4. 64 
4.85 



2 

I 

IB 

I- 



Date. 



70 
70 



5 
4 

5,27 
4 
5 

26 
4 
5 
4 

26 



4 

4 
4 

23 
4 
4 



64 
66 
65 
67 
61 
72 
72 
64 
71 

72 



26 
26 



26 
30 
20 
26 
1,26 
26 
26 
23 
4,24 
20,30 
4 
4 
26 
25.26 
4 
26 
4,6 
6,26 



70 
77 
78 
70 
79 
76 



17 
17 
17 
22 
17,22 
17 
17 
17 
17 

17 



© 

I. 



26 
26 



Beg, 

50.2 
")2.2 



25 
20 
20 
21 
25 
21 
22 
20 
17 

18 



5 

26 
25 
10 
5 



80 
72 
74 

75 

72 
72 
78 
71 
73 
77 
70 
73 
^ 70 
72 
80 
81 
73 
74 
84 
77 
70 
74 



16 
17 
17 
17 
22 
17 



75 
83 
84 
73 
78 



17 
17 
17 

16 

17 
17 

17 
17 
17 

17 

n 

17 
17 
17 

8 
17 
17 
17 
22 
17 
17 

8 



17 
8 
9 
8 



20 
16 
10 
14 
23 
14 



32 
24 

27 

26 

22 
25 
16 
10 
25 
16 
22 
14 
24 
22 
22 
19 
19 
20 
25 
Id 
22 
18 



33 
31 
28 
27 
32 



50.5 



43.3 
42.0 
44.8 
45.6 
43.1 
45.0 
44.1 
42.1 
45.2 

46.5 



In. 



1.76 



1,23 



3.31 
2.60 



1.18 

'i.'35 

'2." 51 
1.53 

3.00 



44.3 



40.5 
43.6 
42.7 
43.1 
47.0 
41.1 



43.0 



52.2 
47. 8 
47.1 

45.6 

49. 0. 
51. 0 
43. 1' 
^G. 1 
40. 8 



40.4 
46.0 
47.2 
49.7 
45.2 
45.0 
40.6 
48.1 
46.7 
40.0 
49.4 
46.4 



47.5 



55.7 
54.4 
57.3 
51.6 
55.4 



2.10 
sacs 



2.03 
4.56 
4.92 
2.25 
2.08 
1.49 



2. 99 



1,30 
2.G4 

1.31 

0. 65 

1,26 
t.83 



0. 33 
1.70 
0, 06 



2,2s 



1.^ 
0. 24 
1.25 
1. 13 



1.5^ 



1. 97 
1.90 
1.80 
2.37 
1.34 
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Stations in States 
and TcTritories. 



ISIissoinu— Con. 



Jefferson City. 

Hermit^ijjo 

Wairensbua-g . . . . 
Earriaonvillb , . . 
Oregon 



Averages.. 



Atcliieon 

lieavenworth . . . 

Olatlia 

li^xtor Sprhiffa . 

Lawrenco 

Holton 

State Art. Coll. 
Council Grovo - 



A vera gee... 

NEBIlASIOi. 



DalEOta 

Omaha Mission . 

ISlkliorn 

l>o Soto 

Fontouelle.. 

BellQVllO..,,.,... 

Olendalo 

Kotraska City.., 

Averages , 

UTAH. 

Wansbip ... 

CALIFOBNU. 

San Francisco.,- 
Monterey 

Murphy's ... 



Averages. 



REPTEMLKIt, 



Brrte. 



5,11 
Jl 
11 
5 
J I 
10 

5,11 



11 
u 
11 
11 
11 



S 

IS 
a 



no 



01 

i)0 
JX) 
05 

o:i 
a? 

88 



«() 
85 

m 

B4 



70 
81 



Dat(3, 



23 



an 
2;i 

23 
17, %\ 24 
23 
17 

2:j 



22 
22 
23 
23 
22 
23 



12,13 
21,22 

10 



ft 

1^ 



37 
35 
4.) 
33 



30 
26 
33 
4G 
29 
32 
34 
33 



3() 
33 
3.1 

;«) 

30 
41 



50 
36 



05. C 
05.1 
01.9 
01.1 



P4 



0.12 
2.21 
(i, (i3 
2. 67 



03. 5 



01.8 

co.o 

01.3 
09. 8 
02. 4 
02. 1 

m, 7 

05. 0 



5. 22 



7.30 
2. 72 
0. 50 
13. 05 
4. 29 



.'■>. 72 
10. 25 



03. 0 0. 35 



50. 9 
54. 5 
57,7 
50. 1 
37,3 
03.0 



3.27 

2. 20 
2. 35 



5B. 2 2. 01 



56.7 
45.0 

05.8 



55.8 



0.00 
0. OJ 

0. 00 



0.00 



0CT013EU. 



Date. 



0 
0 
0 



2 
4 
4 
4 
4 
25 
4 

4,0 



10 

8, 9, 10 



t 

a 



Ed 
63 
BO 



84 
«4 

^3 
79 
B4 



SO 
78 
B2 
^1 
86 
B2 
85 
80 



75 



90 

84 



Date. 



8 

8,22 



8, 22 
8,22 
8 
8 
22 
22 

*>2 



17 
17 
7,17 
17 
17 
8, 17 
7,21 
17 



;io, ID. 
28,:io, 

[ 31 



Beg. 
30 
30 
2B 
26 
29 



28 
24 

m 

34 
27 
25 
32 
31 



20 
28 
25 
25 

25 
33 



21 



41 

32 



I 



I?C./7. 
54.0 
50,7 
58.2 

5:1.8 

55. 1 



55.2 



54.5 
52.3 



00.8 
53.1 
52.4 
53.1 
57.7 



54.8 



48.7 
50.3 
50.0 
49.3 
52.2 
52.5 
49.7 
53.5 



50.9 



54.7 



57,1 
56.3 



50.7 



DISCEMBEK. 



MAINE. 

Stouben 

West Watervillo. 

Gardiner , 

SfcanrUsli 

JK'orway 

Cornieh 

Gbrnislivillo . 



1 



Averages - 



2SEW BAMrSfllKE. 

Concord 



1 


53 


17 


11 


31- 


5. GO 


8 


38 


27 


— 8 


22.0 


2. 10 


1 


57 


17, 28 


30 


32. 4 


7. ro 


8 


39 


31 


— 7 


19.5 


1. tio 


1 


50 


17 


n 


33.7 


0. 70 


8 


39 


27 


—10 


20.9 


2. 04 


1 


.50 


17 


16 


34. 4 


0. 91 


21 


38 


25, 27 


— 2 


21. S 


2.00 


1 


^^A 


17 


10 


:u.o 




8 


3G 


27 


—18 


10.6 


2. GO 


1 


52 


28 


13 


31.2 


5. 05 


21,22 


34 


27 


— 8 


18.5 


2.90 


1 


54 


2S 


10 


32.0 


C. 04 


21 


' 30 


27 


— 1 


19:5 


2.05 










32.4 


0, 59 










10 a 


2.21 


1 


55 


17 


10 












;y;.o 
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Stations in States 
and Tcirltoricf;. 



Kew Hampshibe 
— Ckjntmiicd. 



Stratford 

Sbeibiirne 

KortUBaniFstead . 
GoffstoTO Cjenter 
Claremoitt 



NOVEMBER. 



Bate. 



VEBMOST. 



LnaeiibTirg 

Hoxtli Oraitsbiiry. 

Eandolpli 

'W'oodfltock 

Ifear St. Albans., 
West Charlotte 
liiddlebuiy 



Ayerages 

MA£5AGfiUSBTTS. 



Kingston 

Top«6eU 

LawTCiji^e 

GeOTfi^tcm 

^TewDoiy 

Mlton 

Cambridge 

ITorth Bulerica .. 

West KsTTton 

Hew Bedford 

Worcester 

Mendon 

Lmtenbnrg 

Ajnherst 

!RL{dimond 

"Waiiaina College. 
Sixisdale .... 



Averages. 

is'ewiwrt 



COXKECTICUT. 



Pomfpet 

Colaiiibia> 

HidtUeto'sra--- 
Golebrook..-,. 
Waterbury ... 
Brookfield 



Averages.-. 



Horiclies 

Sontb Hartford,. 

Troy... 

Garrison^s 

Tbrdg's^Neck-,. 
"White Plaiu8 . . 
Beaf & Dumblnst 
Colninbiar College. 



1^ 



Deg. 
50 
57 
48 
56 
55J 



54 
.48 
53 
53 
46 
51 
51 



1 
1 
1 

14 

1 
1 
4 
1 
1 

21 
1 
1 
1 
*9 
9 
9 



9 
9 
9 
9 
9 

9,10 
9 
9 



65 
60 
55 
65 
59 
57 
60 
58 
64 
57 
53 
57 
55 
58 
53 
61 
57 



Date. 



17 
18 
17 
17 
17 



17,30 
17 

54 
4, 23 
16 
17 
30 



20 
24 
23 
20 



17 
17,28 
17 
13 

13, 10, 17 
17 
17 
16, 17 
13,28 
16,28 
16, 28 
16, 17 
16 
20 
7 
30 
16 



56 



62 
04 
67 
65 
66 
70 



06 
59 
58 
70 
67 
70 
66 
05 



17 



16,17 
17,2? 
17,28 
28 
28 
28 



28 
17,30 

30 

28 
23, 28 

24 
13,2:) 

23 



?3 



14 
10 

14 
16 
21 
18 
i 



Dcg. 
27.6 
32. 6 
34.0 
36.0 
33.2 



33.3 



29.6 
27.4 
31.6 
i 29.9 
30.2 
34.5 
32,5 



27 
20 
23 
17 
22 
20 
22 
19 
22 
26 
25 
22 
20 
24 
20 
22 
19 



24 



2-1 
28 
24 
21 
22 
22 



'24 
22 
£6 
26 
30 
27 
30 
30 



30.8 



42.2 
34.6 
36.8 
36.3 
36. 1 
36.6 
37.8 
35.5 
37,4 
40,5 
37.6 
36.2 
35.2 
36.5 
35.7 
36.0 
33.9 



DECEMBER. 



In. 

0. 83 



2. 87 
5. CO 
5. GO 



5.31 



7.15 
5. 84 
7. L3 



8. 88 
6. 38 



7. 06 



3. 62 
4. 88 
6. €9 
5. 60 



4.49 



36.8 



39.4 



36.6 
30,6 
38.5 
35.1 
38.5 
33,9 



37.9 



45,1 
36: 5 
38. 3 
3a 3 
42.0 
42,9 
42.1 
42.4 



2. 85 
4.24 

3. 25 

4. eo 

4.80 
6. 40 
4.42 
4. 35 



4. 65 



4,32 



4. 42 
3*85 



4.94 

3.50 



4. 18 



21 
21 

17,21,22 
21 
21 
21 
21 



5. 54 
8. 30 
4. 94 

6. 42 



Bate. 



21 
8 
10 
21 



36 
54 
39 



21 
7 
21 
22, 29 
21 
21 
"21 
28 
21 
21 
21 
21 

2r 

21 



^1 
21 



21 
21 
21 
21 
21 
21 



5.13 
3.40 



21 
21 
21 
17 
21 
2.8 
21 
21 



32 
35 
33 
34 
35 
39 
36 



27 
19,27 
27 
27 
19 

24, 25, 26 
27 



52 
43 
42 
42 
44 
48 
42 
48 
45 
48 
44 
44 
40 
40 



38 
36 



46 



40 
40 
41 
35 
44 
40 



54 
38 
42 
44 
48 
50 
43 
41 



Bate. 



27 
27 



25,27 
25, 27 
25 
25 
25 
27 
27 
26 
27 
25 
25,27 
27 
25 
27 



25 
19 



25 



24 21 
24; 27 
25 
11,24 
25 
25 



—20 
—26 
0 
0 



-30 
—10 
—24 
—25 
—19 
0 

—13 



10 
2 
3 
0 
2 
4 
3 
1 
2 
6 
3 
1 

- 1 



13.9 
16.2 
2a8 
24.0 



In, 
2.45 
2.19 
1.C9 
1. 48 



19.2 1.95 



13.8 
14.5 
10.6 
14.5 
15.3 
21.9 
16.8 



16.5 



31.0 
23.1 
25.0 
23,5 
24.9 
37.2 
26.0 
25.4 
26.3 
28.5 
23.9 
22-5 
22.6 
26.8 



21.8 
19.5 



24.6 



26.4 



25 
27 
27 
24 
25 
24 
25 
25 I 



2.-45 
2. 51 
2.82 
2.50 



1.23 
1. 09 



2,10 



3.1 
1:21 
0.63 
3.15 



0.68 
2.23 
1.85 



1. 53 
1.47 



d. 49 
1.89 



2.54 



4 


23.0 


1.10 


4 


25.7 




3 


23.5 


"2,"38 


1 


19.5 






25.1 


3.31 


. 2 


25.7 


3.50 




23.8 


2.57 


8 


32.3 


a92 


■13 


21.9 


3. 15 


0 


24.4 


1.C4 


7 


25.2 


2. 03 


8 


28.4 




9 


28.5 




10 


28.1 


4.27 


10 


,28.0 


2.02 
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Stations in States 
and XcrntoricB. 



ITpav York— Con. 



Flat EiTSili 

iNowbur^ 

Miiiavillo 

Gouvenieur 

iiorth llammnucl. 

Ilousovillo 

South Trciiton. . . 

Casscnovia 

OutnUa 

DepauviUo 

Oswego 

Palcvmo 

Jvorth Vobcy... 
Nichola 

Newark Valley.. 

Boclieatcr 

LittloGeiJCSco 

Suspcnisiou Jiridgo 
Bullalo 



Avcrai^t^s 



Paterson 

, INewark 

Trtni.tou . , 

?Joore&lowii 

t:iwo(\ 

>fO,V;t03 

])()vf'r 

iNow Ovvinantow; 

3I:;(i<Vjiiliold 

K'^'vvd<'lil 

<jm'invich 

ViiK'lauU 



Averages - 



jS'ycos 

Falls iiip^tou 

riiikKldljliia 

Gorman to v/i! . . - 

Ilorsliain 

Plyinonth Meeting: 

Dy berry 

Leliidy University 
White Hall,... ' 
ractoryvillo — 

lieacLiig 

Piu'keaville 



"West Chester - . . 

Silver Spring , . . 

Mount Joy 

lEarrisbnrg" 

Fountaindale ... 

Tioga 

liGwiabtirg 

Ickeabnrf? 

Grampian Hills. 

JobnatOTTn 

ITranklin 



NOVEMliEll. 



Date. 



0 
0 
I 

V3 
1 
4 
27 
10 
4 

4, 14 
K) 
4 
4 
I) 

9, 10 
4 

30 
4 
4 



0 
0 
9 
10 
10 
iO 



0 

\) 

10 

i;; 

ID 



0 
10 

10 

10 

D 
10 

0 
9 

i) 

10 

9, 10 
10 

10 

10 

8 

9,30 
0,10 
9,10 
IR 
9,10 
4, f),]0 
8, 9, 10 



G7 
70 
r)4 
4G 
5(3 
40 
4'] 
^1) 

50 
49 
51 
54 

CO 
5^ 
64 
5^^ 
57 



70 

70 
75 

7a 



71 
70 
CO 
75 

7:? 



CG 



r>,7 

71 
71 

C2 
68 
CB 
C5 
73 
70 

72 

78 

67 
72 
CO 
.08 
70 
60 
(iO 
62 



Dato. 



23 
IG 
;)0 

a'j 

30 
3 
30 

a:) 

23 
30 
30 
30 
30 
30 
30 
30 
30 
30 



23, 2n 
13, ^^3 



i:i 
23 



la 



iJ3 



23 
13 

:12,13. 

! 24 
US 

13, 28 
28 
23 
28 
24 
28 

23, 28 

12, 13. 

23, 20 
28 

13,14 
28 
28 
30 

i4, "28 
28 
28 
24 
27 



j:1 ^ 



Dcg. 
20 
20 
17 
15 
20 
14 
22 
15 
l!) 
18 
22 
15 
IB 
24 
20 
24 
22 
25 



27 

20 
20 

28 
25 

2;$ 



20 
23 
30 
2J 
30 
2(1 



10 

29 
35 

I 20 

27 
"27 
10 
20 



30 
30 

33 

26 
31 
31 
28 
18 
25 
20 
20 
23 
24 



Dcq. 
30. 8 
41.9 
:i2. 4 
32.0 
35.2 
33. 4 
32. G 
35. 
30. 0 
34.1 
37.4 
34.4 
35. U 
30.3 
35. 7 

37. 5 
3f). 8 

38. 2 
38. 2 



37. 



41.2 
42. 3 
41. 7 
45. 7 
43.0 
43.0 



41. G 
30.8 
43. 3 

42. 0 
44, S 
43.7 



31.5 

45. {) 

42.2 

42.8 
42.8 
35.8 
40. 9 
41.0 
37.3 
44.1 
42. 3 

45.1 

42,4 
46.1 
43.3 
42.5 
33.6 
30.7 
41.3 
35. 5 
138.8 
38.2 



In, 
4. 03 

4. 28 

5. 81 
5.13 
(5. 37 
4.05 
4. 74 

io.'ci' 

0. CO 
0. 44 
0.03 



4. 42 

2. 25 
4. «5 

4. 02 



5. 05 
4. 3H 

4. 89 

5. 00 
4.01 



4. m 
0. 70 

5. CO 

(V39 
7. 24 



5. 50 



5. 1;; 
4. 70 
4. 53 



35 



4. 5(i 
5. 47 



6. 22 
5. 12 
4,80 
5. 40 
C.8C 
3. 2G 



4. 45 



Bate. 



21 
28 
21 
20 

20,21 
20 
10 

20, 29 
20 
20 
2J 
20 
20 
29 
20 
20 
20 
20 
20 



21 
21 
17 
21 

20 



Dm. 
4() 
44 
34 
39 
42 
37 
38 
37 
'JO 
40 
40 
39 
40 
43 
40 
41 
43 
•JO 
40 



42 
43 
42 
47 
45 



17 
17, 21,21 
17, 21,28 
20 
7 
7 
i^l 



28 
28 
21 



30 
20 
17 



5,21,28 
17 

G 
20 

28 

20 
15 
6,18 
17, 23 
17, 20 
17 
17 
20 
i} 

20 



40) 
42 
40 

45 

50 
50 
50 



43 
43 
45 

45 

40 
47 

33 



39 
38 
44 
44 

46 

45 
47 
38 
42 
36 
41 
40 
38 
47 
50 



Bate. 



24 
10, 27 
27 
24 
24 
2(5 
]9 
24 
24 
19 
1<) 
19 
13 
11 
24 
II 
24 
24 



J4 



11, 24 
11 

11, 25 
24 
25 
13 

24 25 



11 

24, 25 

24 



13, 24 
24 
11 



11 
11 
11, 13 

13 

13 

2G 
2G 
2G 
11 
20 
11 
11 
33 
11 
10,12 



I. 

P 

B 



Dcg. 
11 
8 

— 5 
— 2G 

— 8 

— 8 
—10 

— 7 
{> 

— 4 

C 

— 0 

— 3 

— 1 

— 8 
7 

—14 

6 



8 
0 

n 
11 



0 

0 
H 

35 
10 
15 
10 



13 
18 



11 
12 
- 0 



1 

- 4 
11 
12 

13 

7 
10 
15 
9 
-11 
0 
0 
4 
3 
0 



Beg. 
28. 9 
2(3.9 
18.1 
19.3 
20. 5 
18.2 
20. 3 
22. 2 
23.0 
20.7 

24. 0 

20.0 
22.0 
25. 3 
22.0 
25.8 
22.1 
25. 1 
25.4 



24. 0 



2G.7 

28, 1 
27.3 
31.2 
29, 2 



23.9 
28. 0 
2B.0 
30.2 
29.7 
32. 1 
29. 9 



hi. 

2. 42 
2.14 

3. 40 

1. 77 
1.97 
3,97 

3, 30 
5.57 

4. CO 

2. f>0 
5. 12 
a. 60 



3. 10 
3.23 
2.45 

2. CO 
o o r. 



3. 85 
3. 33 
5.13 
2.08 



2, 45 
4. 87 
1.80 

3. 52 

2. f''2 
4; 40 



28. 7 j 3;.(U 



21.5 i 
7 ? 
32! 1) 



28.7 

28.3 
29. 5 
21.8 



27.1 
23. 1) 
30. 1 
29.0 

30. 5 

29.0 
30.8 
28.7 
27.7 
17.7 
24, 9 
26. 3 
20.5 
20.7 
24. T 



1. 95 

3, VA) 

4. 27 



2.10 
1.19 



1. 85 



2. 42 
3.14 



2.82 
3. 10 
2. 05 
2.14 
2. 55 
4. 55 
2.90 
3.07 
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Stations iii St ate. s 
aBdTeiTitoiics. 



Gonncllsville .. . 

New Castle 

Beaver - . 

Caaonsborg 



Averages - 



"Woodlawn .... 

Aimapolis 

St.lmpoei5 

Emmittsburo: - . 



Averages. 



Surry a H 

JohiLsontown . 
Comom 



K0VI5MBER. 



9 

0 
9 



10 

10 

9 
0 



Sfcatmtoii 

lit Solon 

Lyncb rg 

SnowTiile 

Wythe^Tlle 

Averages 

WEST VUtGlNIA. 

ILomney . 

"White Day. , - . - 



10 
10 

7,8,0,10 



Averages 



Kcnaasville . 
Goldsboro'.- 

Balelgli 

Oilbrd 

Albemarle, . 
Stateavillo. . 
AsheviUo,^. 



Averages 

SOUm CAROLINA. 



Aiken 

CrOWdeysviUo . - 



10 
10 
9,10 

9 



10 
10 
,10 
10 
10 
10 
9 



Averages.* 

Atlanta 

Macon 

PenfiaLd.,..-- 

Aver?iges.i 

A3:<ABAMA. 



9 

10 
10 



J>eg. 
68 
64 
67 
69 



Date. 



3 
3 

3. 23 



72 3,13,28 
74 28 
74 23 
76 13,28 
7Q 28 



82 
77 
74 

75 



24 
13 
19, 23, 24 
"13,14, 
24, fi8 



72 
71 
68 



76 
75 



76 
77 

73 
75 

e2 

72 
70 



28 
13,24 
13,28 



28 
23 



22, 23, 25 
24 
13. 14 
34 
23 
23 
34 



79 
78 



74 
75 
75 



78 



21 
21 



13,27 
21,23 
21 



23 



24 
24 
29 
25 



30 

23 
32 
24 
28 



B 

a 
-♦J 

1^ 



JOeg. 
40.1 
41.2 
42.6 
41.3 



§1 



DECEMBEE. 



In. 



3.10 
2.96 



40.8 



43.8 
48.4 
49.2 
42.1 
42. 1 



4. 82 



8. 42 

5. 49 
3. 95 



5.87 



4a 1 I 5. 93 



25 
32 

32 

20 



33 
20 
21 



48.4 
49.3 
45-8 

43.8 



43.7 
40.6 

39.6 



2.55 
2. 32 



5. 60 
1.25 



45. 2 j 2. ^)3 



22 
2G 



31 

23 
29 
27 
18 
20 
21 



"33 
30 



27 
31 

28 



25 



42.4 
46,0 



44. 



50.0 
50. 1 
40,6 
45,6 
44. R 
41,6 
42- 5 



46.3 



51.2 



51.2 



44.2 
50.1 
48.8 

isr7 



48.8 



2,05 
1. 60 

1. 45 

2. 10 
1.00 
2. CO 



1. 70 



Date, 



20 
20 
20 
20 



P4 



21 
21 
20 
2 
17 



20 
21 



20 

20 
20 
20 
18 



52 
51 
53 



52 
52 
52 
42 



C7 
58 



51 

62 
55 
63 
50 



Dato. 



12 
11 
11 
11, 12 



13 
13 
13, 25 
11 
12 



23 
2 a 28 



18, 20 
20 
20 
20 
20 
20 



3. 12 
0. 51 

0. 63 

1. 42 



2.94 



20 

19 



20 
20 
20 



20 



- 13 
13 

25 

12 

13 
12 
12 
12 



G5 
G3 
56 
64 
55 
00 



69 
65 



62 
69 
64 



67 



25 
12 
12 
25 
12 
12 



12 



12 
12 
12 



12 



35 

a 



0 

I 



Bef). 
'0 
7 
10 



10 
12 
18 
8 
11 



Deg. 
2G.4 
27.0 
30.7 
28.3 

27.0 



.20.6 
35.9 
33.4 
2G.7 
28.3 

31.2 



10 
15 
10 



14 
0 

-30 



4 

10 



37.6 
37. 4 

32.0 

34.1 
37.4 

30.0 
■2P,5 

34.0 



28.5 
33. 3 

iJO.9 



15 
12 
8 
4 
0 

— 1 



12 
4 



6 

13 
12 



41.2 
3B.7 
34.0 
35.5 
32. 1 
33, 5 

35.8 



42.4 
38.3 

40.4 



37.4 
41,9 
39.9 

39.7 



11 44.0 
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Stations hi States 
aiatl ToiTitorics. 



KOVJ2M1JK11. 



Alaiu>U— Con, 

Cai'loTv^-illc 

Houltou 

Uavnim 

Tishlvivcr 



Averages — 

FLOniDA. 

JaoksonvLllo 
Port Oranjjo 



Avcrnges. 

TEXAS. 



Gilmer . . . 

Columbia . 

AVaco 

Aiistin . . . 



ATcrages. .. 

LOUISIANA. 

Kow Orloajis . 
Benton 



Mississim. 



Grcnudti. 

Brookbavcn 
Katchcz 



Averages. 



Elizabotbton 

Tusculnni Col; . . . 
Loolwmt Mount'n. 

Austin , 

Clarksvillo 

Mcwplus 

Averages 

KENTUCKY. 



Pino Grovo 
Lcxiiigtou.. 

Danville 

Louisville. 
Clinton 



Averages. 

OHIO. 

ITcw Lisbon. 
SteubcnviUe. 
Paineaville - . 
Milxiiers'\ri]le . 

Cleveland 

Wooster. 



10 



4 

3, 8,0 
D 

8 



8,0 
0 



10 



10 
0 

4,0 
0 
l(i 
i) 



2 g Uato. 



Deg. ! 

09 i 

72 ; 

7.J ; 

71) i 



21 
21, 2; j 

21,22 



8j 



91 



83 



21 
17 
11 
17 
12- 



70 

^^0 



78 
70 
79 



74 

7B 



74 
74 
70 
71) 



m 

50 
71 
G6 
C7 



21. 
21 



21 

21,22 
21 



12 



20 

^2, 10, 

I 2J, 23 
' 23 
23 



12, 20, 23 
12 
12 

12, 23, 27 
23 



3 

3,27 
30 
27 
27 
27 



ii 



Dog. 
28 
2ti 

2a 

2G 
34 



35 



20 
55 
35 
32 
34 



42 
28 



27 

30 
28 



24 



2G 

28 

25 
2G 



24 
24 
24 
21 



20 
28 
10 
27 
24 



I)C(]. 

52/2 
4G. 1 
47. I 
48.0 



48.4 



5a 8 



51.5 

5y. 1 

51.4 
55.7 



50.9 



jL2 



51.3 

50.8 
51.5 



51.2 



42.8 



48.7 

43.2 

44.7 
46.8 



45.6 



42.4 
43, 0 
47.3 
44.4 
42.8 



44.0 



4^1.5 
43.2 
40. 4 
38-4 
40.3 
42.2 



§5 



In. 
3. 41 
3. 00 
4. 17 
3. 45 



3, 40 



0. 2.J 



0. 25 



0. 08 



5. 07 
3. 05 
4.17 



4. 97 



5. C7 



5.C7 



3. 05 

2. 02 
2.14 



2. CO 



2. 33 
3. 24 
2. 28 
2.26 
1.95 



2.41 



2. 53 



5. 55 
l.RO 
3. 73 
2. 45 



DECKMUliU. 



Date. 



20 
20, 30 
31 
31 
30 



i, 10,31 
31 



20 
19 
10 



20 
20 



10 
ID 

19, 29, 30 



20 
10 
30 

10 

10, 20 
19 



■10 
10 
19 
10 
20 



5, IB 

20 
20 



20 
2;) 



PI ^ 



m 

5f) 

m 

05 
CO 



72 
71 



7S 



72 
71 



70 



70 
GG 
08 



C2 
58 
50 

C4 

50 
03 



50 
58 
G4 
59 
55 



40 
4G 



48 
55 



Date. 



12, 25 



24, 25 



11 



11 
II 
25 



11 



25 
25 

9*^ 



12 
12 
12 

32 

11,12 
11 



12 
12 
12 
12 
11 



11, 12 
12 
12 



12 

12 



5S 

"3 



lU 
12 
11 
15 
2G 



20 



a 



Den, 
42. 1 
3(K 0 
43.3 
42. G 



42. 3 



.57. 1 

53.4 

55. 3 



IB 



4C.7 



It 



In. 

a 00 

2. OG 
4. 19 
5,08 
2.75 

4.33 



2.05 



2. 05 



5.18 



24 
18 
21 



51.0 
45. 7 
49.4 

48. 2 



8. 84 
4. 05 
4. OU 

5.98 



18 



14 
•JG 
IG 



— 8 

— 0 



— 3 

— 2 

— 4 

— 1 



10 
10 



44.9 



45.7 

4C.8 

46.3 



32. 0 
:J2. 2 

31). r> 

37.3 

33.4 
30. G 

35.3 



31. 2 
29. 8 
35.4 
31. 1 
2£!.8 

31.3 



30. 3' 
30.1 
25.8 



4. U 

4. U 

'a 92 

7. 00 

5. fJ7 
4.27 

4. ?/^ 



3. 45 
3. 77 
4. 13 
4.01 



3. U 

1.76 
"4."36 



2G.3 
27.8 



1.4B 
0.70 
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Stations in Statca 
and Temtories. 



Oaio— Con. 

Eelley^a Island 

Sandusky 

:S^orwalk 

]S^o. Fairfield.,.. 
W66tervill6 

Marion 



HiUsboro* 

Toledo 

Bowling Green 
Urbana TJniv..- 

Bethel 

Jacksonbnrg. . . 
Cincinnati (H.) 

Do (P.) 
CoUei^e Hill 



4 
4 

. 3 
4,14.15 
9 

9 

9 
. 13 
3 
9 

0 

9 
9 

8,1G 
9 



Averages. 



Monroe City 

State Agric*! Col- 
LifccMeld..- 

Cold Water 

G-zandib^pids... 

"Nortkpott 

Muskegon 

Holland,. 

Oteego — 
Copper Tails 
O^tmingon.. . 



Average. 



Anrora , 

Yevfly 

MtEseie 

^piceland 

ColiunMa Citfr. , . 

Jftlapa., 

Kni_^bt«towii 

J ^diJijrtA pnlis 

Stat^ University . 

I^saelaer 



Merom 

Harmony. 



ATcrages, . 

ILLINOIS. 



Cbicftgo 

I< ear Chicago. 

Maxongo 

Golcoudn 

Aurora-, 

Sandmch ■ 

BclTidere 

Winnebago--- 

Boblielle 

Wvanet 

Tis^wa 

Hennepin.... 
£3nura < 



3 
3 
30 
15 
13,14 
3 
3 

14,15 

8 

3.7,18 



9, IC 
9 
14 
•8,9 

3,6 

8 

8 



§ 



Date. 



59 
59 
07 
63 
70 

67 

70 
62 

65 
70 

:o 

72 
73 
70 
7Q 



^6 



18, 19, 20 
27 
27 
12,20 
23 

n2,20, 
I 22, 24 
20 
20 
27 
12 
12 

12,20, 23 
12 
20 

19, 20, 24 



74 
78 
66 
67 



54 


6, 27 


18 


58 


27 


16 


60 


27 


21 


60 


18,27 


%^ 


54 


19 


21 


46 


30 


24 


60 


26 


•24 


57 


18, 10,27 


25 


66 


23 


26 


46 


30 


15 


46 


. 27 


24 



11, 12 
23, 27 

■12,24 
12,24 



G2 
70 
67 
70 

62 

71 
75 



12 
12 
24 

12,27,29 

< IrlT, 

<18,23, 
i 27 
11 
23.27 



3 


62 


18 


3 


60 


19 


13 


62 


18,19 


9 


80 


12 


3 


58 


19 


15 


58 


19 


4 


61 


18 


3 


60 


18 


3 


66 


19 


3 


70 


22 


15 


62 


19 


3 


64 


X9 


3 


04 


19 



31 
27 
27 
27 
22 

25 

24 
25 
23 
21 
22 
26 
26 
30 
28 



24 
28 
23 
"25 



28 
24 
25 
2G 

26 

27 
23 



26 
12 
18 
23 
13 
11 
14, 
11 
10 
15 
20 
20 
20 



Deg, 
4LS 
39.7 
41.3 
41.0 
40.9 

39.5 

41.7 
39.5 
40.7 
40,4 
41.0 
43.0 
42.8 
46. G 
43.2 



43.6 



34.1 
36.8 
37.8 
36.7 
36.5 
35.4 
38.4 
38,2 
39.4 
31.3 
36.2 



36.4 



40.7 
44.1 

41.9 
41.0 



42.5 
42. 3 
41.5 
42.1 

38.9 

43.6 
44.6 



42.0 



41.9 
34, 
30. 
51.9 
37.6 
36. 
36. 
35, 
36.2 
39. 
39.3 
38. 
38.5 



DSCESIBIDn. 



Date. 



C3 
Pi 

I. 

f 
I 



In. 
% 24 

:'.57 
1.94 
2. 37 
35 

2. 10 

1.83 
2.88 
00 
77 
1.08 
23 
1.70 
10 
1.60 



1. 81 



3. 61 
3.44 

2.67 
3. 69 

3*78 
3. 00 
5.20 



3. 55 
3. 60 



3.62 



1.63 

1. 73 
2. 77 
1. 46 



20 
;20 
20 
20 
20 

20 

19,20 
20 
20 
20 
20 
20 
19 
2 
20 



20 
17 

17, 19, 20 
18, 19 
17 
16, 17 
17 
17,19 
3 
17 
16 



5. 45 

1.70 
1.96 



2. 33 



2.60 



3.18 
1. 00 
2 55 
3.00 
3. 36 
3. 34 



3.57 



3.20 



19 
19 
19 
19 
20 
19 
19 
19,20 
19 

IB 

19 
19 



Deo- 
46 
52 
52 
51 
51 



49 
44 
50 
50 
52 
52 
55 
56 
52 



19 
19 
19 
19 



18 
17 
17 
19 
19 
19 
17 
19 



Date. 



a 



J2 
12 
12 
12 
32 

12 

12 
12 
12 
12 
12 
12 
12 
12 
12 



40 


12 


42 


n 


30 


12' 


40 


12 


44 


11, 26 


38 


10 


58 


16 


42 


16 


44 


26 


34 


9 


40 


12, 13 



52 
57 
54 
53 
40 
51 
52 
49 
56 

48 

56 

■58 



12 
12 
12 
12 
12 
11, 12 
12 
10 
12 

11 

11, 12 
11 



Beg. 
\ 
0 
0 

— 3 
0 

— 3 

— 1 

— 3 

— 3 

— 6 

— 4 

— 9 
0 
2 

— 6 



- 7 

"15 

- 2 

- 8 
8 

10 
10 
1 
6 

- 4 
0 



27.1 
25.1 
26.1 
26.5 
27.9 

25.0 

20. 3 
25.2 
26.2 
25.7 
26.7 
26.6 
29.1 
Siil 
27.3 



48 
44 
"47 
66 



41 
43 
42 
44 
48 
47 
45 
47 



11 
12 
11, 12 
11 



12 
11, 12 
10 
11 
11 
11 
11 
11 



— 6 

— 2 

— 5 

— 6 
—10 

— 4 
—10 

1 

—10 

—15 
—11 

— 2 



-11 

-18 
-13 
0 



-IS 
-16 
-IG 
-2!2 
-18 
-14 
-10 
-20 



O'Y o 

^7. A 


1 an 
1-OU 


20.7 


1.30 . 


21. 2 


1.35 


19.3 


% 3C 


21. 8 




24.4 


2.27 


25.3 


1.20 


28.1 


1.50 , 


26.4 


2.29 


27.0 




17.2 


0. 54 


23.0 




23.'l 


1.59 


2G.7 


3,46 


30.1 


2.82 


26.2 


0. 85 


26.0 


1. 25 


23.5 


0.90 


27.8 


% 18 


24.5 


1. 53 


20.8 


1.62 


27.4 


1,54 


22.2 


1.60 


29.1 


2.25 


30.9 


1.92 


26.7 


1. 74 


25.3 


1.41 


20.2 




20.8 


1. 38 


34.9 


3.30 






20.7 


1.40 


38.2 


1.30 


20.2 


0. 85 


22.9 


1.20 


20.2 


0. 72 


25.0 




17.9 


1, 36 
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AGEICULTUBAL EEPOBT. 
Meteorologjj of 1838— Continued, 



Stations in States 
and Xoriitoriea, 



iLUKOis— Coa, 



Peoria 

Spriugfiold 

Xidfuxu.,.*'. 

Dubois 

Waterloo ^ 

Soutli Pasa 

Galeaburg 

Mancliestor 

Motmt Sterlmg. 

Andalusia 

AngnBta 



Averages... 

WISCONSIN. 



Hanitowoc , 
piymGatli , - 
Hingbam. . . 
Hilwiiukoo . 
Applcton . . 

Geneva 

>Vaiipacoa- . 
Embarrass . 
Bocky Bun. 
Eclgerton.-- 
Bayfield — 



Averages. 



NQVJOtSKll. 



Diite. 



MINKESOTiV. 



BeavorBny.. 

Bt. Paul 

Minneapolis . 

Sibloy. 

Kow ulin---. 
Sauk Center. 



Avoiagcs. 



IOWA. 



Clinton.. 

l>iiVciiport ...... 

DiTbu([UO. 

Monti coUn . . . 

MiiHe:iinv.', 

XYjvtMailiHirj 

G u t teal K:ru,' 

MoiintVcrDcn--. 

Tor/a CJt.v 

JiKlciJf'iuU'ncc . - , 
SToiu'Indt'pcnil'e. 

Waterlot) 

II;n-b](^ Iloclc 

iDwa Fi:]l« 

AliX'-ma 

Krfa- /,](Tf^i*a 

3^rt .Doaiiio 

Doonosbca'o' . . - . . 

Ktilfo 

I'QnteRf.llc 

Logan - - , 

Woodbino ....... 

Averagoa 



3 
3,8 
7 
4 
8 
8 
8 
7 
7 
3 

3,15 



Beg, 

70 
70 
()5 
73 
71 
6G 

75 
CO 
(51 



57 
54 

58 
05 
57 
02 
58 
5<i 
00 



17, 19 
17, 18,20 
17 
U 
19 
^0 
17, 18,10 

11 
11,19 
10 



3 

n 

2, in 
ii 

% ;i 

14 

u 



48 
57 
59 
CO 
G2 
57 



18,27 
27 

18 
18 
27 
18 
18 
27 
27 
18 



22, 27 
U 
27 
27 
27 
2G 



25 
£G 
22 
20 
20 
20 
25 
23 
21 
24 
25 



111 
UL 

(iO 
(i-i 

<;o 

(U 
(12 

('/* 
(n 

C4 
U 
CB 
C4 
C4 
71 
67 
72 
70 



Iti 
19 
Id 
II, 17 

n 

t9 
11, 17 

II, 17 



17 
27 
5:7 
iJG 
27 
27 
11,20 
27 
17 
27. 
27 
17 
27 
27 



I 



S2 
17 
17 
20 
21 
IB 
20 
10 
IG 
10 



10 
10 

10 
3 
8 

3 



14 
•Ji 
17 
18 
18 
X'i 
22 
"12 
IB 
J3 
14 
10 
J 4 
]!) 
17 
12 

9 
IH 
13 

7 
14 
10 
10 



o 

H 

-B 

H 

B 



41.3 
41.1 
41.0 
40.3 
40. 4 
44. 0 
40.4 
42.1 
41.8 

aao 

40.8 



40.1 



3G.0 
32.8 

35. 5 
37.0 

36. 4 
36.1 
35. 5 
31.4 
34. G 
36-9 



35. 



31.7 
31.1 
30.5 
31.3 
32. 4 
27.5 



30.8 



^n.o 
;;g.5 

37. 3 
30. 4 
30*. 2 

;;a I 

^2.2 
34. fi 
30. 3 

3a 0 

34. 5 

ran 

3G.2 
34. 3 
3G.2 
01.1 
30.7 

3^9 

33.1 
31.3 
35.3 
33,(5 
33.7 

35.3 



PI 



In. 
4. 50 



5. 15 
1- 52 



3. 74 

3.12 



5.02 



3.26 



3. 04 

4. 40 

3*23 



3. 53 

4. 94 



4. 14 



3.70 
3. G8 
4. 13 
3. CO 
3. 73 
2.73 



3. 50 



4.45 
4. 77 
i.l'd 
2. 05 

4. 5i) 
2- VI 
4. 02 



4. 38 

1. ;;o 

2. 70 



2. 05 



1. 04 
1.52 
1. 05 
1>48 
2.40 



2, 71 









ed 


d 






S3 




u 
a 








p< 








0 




6 




a 




H 




t> 




P 






Date. 


|B 


JJHIC, 




c* 

B 
c 
■H 






a 
•■^ 

H 




n 




rj 
















Ben 




Bra. 


Beq. 


In, 


10 


54 


n. 


—13 


25.0 


1. 81 


19 


(j2 


.1 1 


—19 


25. (5 




10 


55 


ti 


—18 


24. 0 




19 


00 


.11 


— 8 


29. 7 


2. 30 


19 


m 


it 


—10 


30. 3 





10, 30 


4(j 


(). 


—17 


22; 0 


0, 40 


19 


57 


11 


—15 


20. 4 


2. 25 


19 


57 


11 


—18 


25.0 




19 


47 


11 


—12 


22. 7 




19 


52 


11 


—19 


23.5 


2.(i7 










23. 7 


1 63 














17 


43 


10 


— 8 


22.0 


0. 67 


19 


41 


10 


— 9 


19.0 


1, 10 


17, 10 


42 


10 


— 8 


20. 5 




10 


48 


u 


— H 


22. 5 


"6' 88 


19 


43 


10 


— 0 


21.5 


0. 93 


19 


42 


10 


— 8 


20.7 




19 


30 


J2 


— 13 


17.8 


J. 45 


17 


44 


10 


—10 


20. 0 


0.72 


19 


45 


10 


—14 


J8.B 


1.15 






11 


0 


17. 2 












20.0 


0. 99 














3 


40 


0 


—14 


17. 3 


1.10 


IG 17 19 


30 


11 


—17 


16.4 


0. 5B 


37 


37 


10 


—19 


l.'j. 2 


0.55 


10 


36 


10,11 


—20 


13.4 


0.65 


19 


38 


10 


—18 


10. 0 


0. 01 




33 


10 


—23 


12,7 


1. 53 


. ....... 


...... 


' ■ " 




15,2 

i 


0> 84 


17 


50 


11 


—15 


22.0 


1. 10 


i\) 


45 


1! 


—17 


1 21). I 


1.22 


17, 19 


42 


a 


— iO 


i 20.3 


2, liJ 


Id 


42 


J! 


—13 


i 15.0 


0.77 


19 


40 


JO 


—2,) 




5. 30 


19 









—^0 


; . 

• 25. 0 




J. 84 


ir 


44 


u 




10.2 




i:i 


44 




—To 


' V\A 





JO 


; 50 


11 


—Id 


\ Ui. 2 




10 


43 


11 


22 


1 10. H 








11 


—21 


■ M. Z 


0. 


v.) 


42 


11 


—19 


: irio 




19 


48 


11 


—13 


; 10. 0 




19 


42 


lOjll 


—12 




-10 


17 


43 


10 


—17 


rio'2' 




19 


33 


10 


—18 


i 34.4 


'2.' 71 


19 


41 


10 


—18 


17.0 


1. i;5 






11 


—20 






10 


43 


10 


—27 


12.9 


2. 07 


17 


42 


11 


—21 


18.8 


1. 90 


17 


45 


11 


—20 


20.0 


2. 94 






















18.4 


1. 99 



METEOEOLOGY QF 1868. 

Metmology 0/ 1868- Continued. 
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Stations in States 
ax5.d Territories. 



Mjcssoum. 

St.I/0ui3 "Cniver'y 

Allenton 

Hematite 

Canton 

KoUa. - 

Jefiersoii City — 

Kemitaffe . ." 

Warreuabuig 

BCarrisoiiYillo 

Oregon. 



Averages-. 

EAlvSAS. 



Atchison,-,. 

Leavenwortli 

OlatijA-.,. 

Baxter Springs... 

Lawrence 

Eolton- 

State Agric*! CoU 
Cloancil Grove — 



Averagea — 
27EBIU3KA. 

Dakota 

Osialia Mission, 

Klldioni 

De Soto 

Omaiia City..-. 

Bellerue . 

GloBdale 



JTebraBkaCity.- 



Averages. 

UTAH. 

Wati^p 

CAiilFOiaU. 



Monterey - 
MuiT>by'3 



Averages. 



NOVEMBER. 



Date. 



2 
2 
2 
14 
2 
2 



77 
78 
6G 
75 
79 
81 
^73 
72 
78 



7B 
74 
73 
79 
73 
77 
71 
78 



G8 
73 
73 
70 
73 
71 
75 

71 



82 



Biite. 



15 
23 
23 
11,27 
23 
ID 
22 
16 

17,19,20 
19,26,27 



26 
26 
17,13 
19 
26 
26 
26 
27 



27 
17 
27 
27 
16,17 
27 
27 

:ic,i7, 

i 19, 27 



I 



Deg. 
31 
18 
19 
26 
20 
26 
20 
23 
20 
19 



17 
16 
20 
22 
17 
15 
IG 
20 



7 
IG 

13 
11 
18 
17 
9 

20 



3G 



I 



I 



45.7 
42. D 
46.4 
40.9 
42.9 
46.0 
42.0 
42.9 
40.5 
39.1 



42.9 



38.8 
37.9 



45.4 
38.0 

37.7 
38.1 
42,3 



39.7 



34. 1 
36.5 
34.2 
33.3 
37,3 
37.1 
33.9 

38.1 



35.(5 



57.5 



57.5 



H 



In. 
1. 90 
2. 01 
2. 05 
5.01 
1.47 

3."35 
5. 01 
6.20 
3. 05 



3. 34 



8. 40 
5. 17 
5.70 
4.00 
4. 14 



2.72 

3,45 



4. 60 



t 36 



1 18 



1. 90 
2. 10 



1.41 



142 



DECEaiBEB. 



Date. 



19 
19 
17 
19 
19 
19 
19 
19 
19 
18 



17,18 
18, 19, 20 
19 
19 
19 

, 18, 20 
28 
20 



16 
16 
2 

17 
17 
17 
17 

17 



17 



7 

15, IG 



c3 

0-^ 



Deg. 

59 
64 
66 
56 
68 
68 
62 
59 
54 



50 
46 
54 
70 
49 
46 
57 
50' 



49 
48 
45 
46 
50 
45 
45 

49 



Date. 



11 
11 
11 
11 
11 
11 
11 
11 
11 
11 



11 
il 
11 
11 
It 
11 
IX 
11 



11 
10, 11 

11 
11 

10 

n 
11 

11 



I 



1^ 



— 4 
—10 

— 6 
—12 

— 8 
—12 
—14 
—18 
—15 
—16 



—17 
—19 
—20 
— C 
—16 
—19 
—16 
—15 



—19 
— 8 
—15 
-15 
W.12 
—20 
—30 

—17 



34 



30. ■ 
28.5 
31,8 
25.7 
29.3 
26.0 
26.9 
27. 6 
26.0 
24.0 

27.6 



24.3 
23.0 
24.2 
33. 8 
24.3 
25.0 
25.3 
28.0 

26.1 



20.7 
24.0 
20.5 
19.9 
21.8 
22.5 
19.4 

23.2 



21.5 



27.3 



■51.8 
44,0 

47.9 



I 



INDEX. 



A. 
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peoulifli". wants of. 395 

State rep&ta of 472 
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Aiasbomo, crops of , . • =",31. 

livestock of 45 

the public lands of - ■ - 465 

Alaska, amciUtural resources of, report on. v - 1^ 

J^lkan pUnta, useful indigenous , ----- — • W 

Alder, Etm>pean - ^ 

Aleotian district, Alaska - > • - - i*^ 

American Aimcnltural Annual - - - - ^^»5i 

cotton seed in India. * 4^ 

crab apple. . . _ , ^ 

dairying, progress of * - . ; 

dairymen in Switzcriand - 441 

1^'cuitoo::::::::::::::::::::::":-^::"'^ 

lyy - - - ^ 

ItooorHnden.-. • ^ 

6tudbook.,. - - ' ^ 

■wheat cuUnnst, ^» 

wrks on agriculture and rural econonay - w7 

AoaJyses of , Ol, G<i, 63, 65, m, 69, 370, 371, 373, 374, 37c, 378, 381, 384, 385, 3^ 

]5row York fxypsum and tufa, • - 74 2^ 

South CaroUna phosphates. ^^'^^ 

Afttisell, Thomas, chemist, report of - • • • ■ ■ ^ 

Ants at tbe root<» of frnit trees. m 52^ 

Apple culturo in Iowa, reports on. ■ ■ ' ' ' 4rJ 474 

Maine. --• - * aq<) 

Michigan.-.-- - ' ' 473.4R2 

^ew ingland • • - ^ 

l^ew York... ; - ' JJJ 

ccononiio value of .the. . , . . 1 . - - - : " ■ 

orcbard, -premium, in Michigan • 4*^ 

orclmrtis of Hgw England - • • : • 11 129 193 

ATboretum aadDepartment grounds. ; ' ' 
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Page. 

Arbor- vi tnp, A mericaii , I9g 

Ardii ti'Ct of Depart men t ImillUng, report of \ 15 

Arizona, the imulic laniU in 45q 

Arkausad, crops of , _ " _ ] og 3^ 

live stock in 

the pii liH c lauila of , 465 

Ash, Enfxii.sh, Europtmn niouiitain, weeping, and wliito 193, 199^ 201,202 

A«b A oa^•fi d iuai>le 200 

Australia, grape^ from • II3 

Babylo:iiaii willow , 202 

BallooD vino - oq^ 

Barley crnj) ol' 1863 25 32 

culture, jirofitH of in Ohio , 509 

in Iowa, rt^port of coiniuitteft on 51?) 

BartiB, t\m constnictiou of — - . - 478 

JBrU'train oah 202 

Bea 11 <;ultnr6» proli la of In Massaehuactl s 481 

Beech, Eniopoan 201, 202 

Beehivcfl.,. 274 

Bee keepi n,«r , Rtatistic « of , 272 

Bog pastnrago „ , 260 

BeoB, disefiscB of, in 1 8C8 - - 278 

f on) bi*oofl am OQ • 277 

wintering* * 2"5'5 

Beetles, tho footl ami habits of * 78, 306 

B^tsugar at Chat*iworth, Illinois * - - - - , , . . . log 

in Eiiro]ip, report* on 158 

the mauufactm^o of ^ , - * - , 164 

Berberry — 197,202' 

Bignonia, golden i , * , . . 203 

Bitch, whitA. , • SOI, 202 

Bitter sweet, climbing , - 204 

Blftck an;?ar maple - 108 

Black wahint - r . 20I 

Boardtnan, S. L., socrctm^y Maine State Board of Agriculture, report of , 472 

Boiiiby X mori \ n CnV) foruia 293 

Bone. (\whX aa a fortili 7a\v 487, 50Ji 

Boa6 phospb ates, Uo^v to ntil ii&o - 400 

of South Caiolinn - . * 73, 398 

Book of Bverprt otiUH T... 579 

Boston livt* fitio ok market * 56 

Breadstuffs at Nr w York , priors of - - 58 

Call foT'Tda, exporti? of * 452 

vubn* of t^:^port8 of * / , 48 

Bridges; eonfit motion ot 351, 364, 366 

Brooni-oorn rulturc, profits of ; 527 

Br<iwn University, inditstrial conrao in * . . - * - ^ . . , . 547 

Bnckthoni hods© 196, 245 

fiuokwlieat crop of 1808 , ai,32 

Iowa, roport of committ<ee on , - - . , i5l8 

cnlturo in Main©.. 475 
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